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Urea derivatives of formula 
(I), wherein R* is a group of 
formula (I) (in which R 4 is 
| aryl which may have suitable 
subsntuent(s), or heterocyclic 
group which may have suitable 
substituent(s), and Y is bond, 
lower alkylene, -S-. -0-, (a), 

-CH-, -CONH-, (b), (in which 
R 7 is lower alkyl). -NHSO 2 -. 

-SO 2 NH-. -SOjNHCO- or 
-CONHSO 2 -); or thiazolyl, 
imidazolyl, pyrazolyl, pyridyl. 

W each of wh «h may have suitable substituents); R 2 is lower alkyl, lower alkoxy(lower)alkvl 
tav^tehl^,,h^h )alk y\ WlU K h may t ! 3VC suitab,e substituen, (s). heterocyclic group or heterocyclic(lower)a)kyl. R 3 is ar^l which may 
f hctcr °fychc group which may have suitable substituent(s). and n is 0 or 1. and a phmnaceuitadly acceptable 
salt hereof which are useful as a medicament in the treatment of hypercholesterolemia, hyperlipidemia and atherosclerosis. 
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DESCRIPTION 

UREA DERIVATIVES AND THEIR USEAS ACAT-INHIBITORS 

5 TECHNICAL FIELD 

This invention relates to new urea derivatives and 
pharmaceutically acceptable salts thereof which are useful 
as a medicament . 

10 BACKGROUND ART 

Some urea derivatives have been known as acyl-CoA : 
wholes terol acyltransf erase enzyme (hereinafter, ACAT) 
inhibitors, for example, in U.S. Patent Nos. 4,473,579 and 
4, 623, 662, EP Patent Application Publication Nos.. 0354994 , 
0399422 and 0512570 and PCT International Publication Nos. 
WO 91/13871, WO 93/24458 and WO 94/26738. 

DISCLOSURE OF INVENTION 

•‘•his invention relates to new urea derivatives and 
pharmaceutically acceptable salts thereof which have an 
inhibitory activity against ACAT and an advantage of good 
absorption into blood on oral administration, to processes 
for the preparation thereof, to a pharmaceutical 
composition comprising the same and to a method for the 
prevention and/or treatment of hypercholesterolemia, 
hyperlipidemia, atherosclerosis or diseases caused thereby. 

One object of this invention is to provide new. and 
useful urea derivatives and pharmaceutically acceptable 
salts which possess an inhibitory activity against ACAT. 

Another object of this invention is to provide 
processes for preparation of said urea derivatives and 
salts thereof. 

A further object of this invention is to provide a 
pharmaceutical composition comprising, as an active 
ingredient, said urea derivatives and pharmaceutically 
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acceptable salt thereof. 

Still further object of this invention is to provide a 
therapeutic method for the prevention and/or treatment of 
hypercholesterolemia/ hyperlipidemia, atherosclerosis or 
5 diseases caused thereby in human beings or animals, using 

said urea derivatives and pharmaceutically acceptable salts 
thereof . 

High levels of blood cholesterol and blood lipids are 
conditions which are involved in the onset of 
10 atherosclerosis. 

It is well known that inhibition of ACAT-catalyzed 
cholesterol esterification could lead to diminish 
intestinal absorption of cholesterol as well as a decrease 
in the intracellular accumulation of cholesterol esters in 
15 the intima of the arterial wall. Therefore, ACAT 

inhibitors are useful for the prevention and/or treatment 
of hypercholesterolemia, hyperlipidemia, atherosclerosis of 
diseases caused thereby such as cardiac insufficiency (e.g. 
angina pectoris, myocardial infarction, etc.), 

20 cerebrovascular disturbance (e.g. cerebral infarction, 

cerebral apoplexy, etc.), arterial aneurism, peripheral 
vascular disease, xanthomas, restenosis after percutaneous 
transluminal coronary angioplasty, or the like. 

25 The object urea derivatives of this invention are new 

and can be represented by the following general formula 
(I) : 



30 



R 1 - (CH 2 ) n -N-C-NH-R- 

I o 

R“- 



(I) 
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wherein 

R 1 is a group of the formula : 

R, - Y -0- 



(in which 

R 4 is aryl which may have suitable substituent (s) , 
or heterocyclic group which may have 
suitable substituent (s ) , and 

C 

Y is bend, lower alkyiene, -S-, -C-, -C-, =CH- 
-CONH-, -N-CO-, (in which R 7 is lower 

R 7 alkyl) , 

-NHS0 2 -, -S0 2 NH-, -S0 2 NKCO- or -C0NHSO 2 ~) ; 
or 

thiazolyl, imidazolyl, pyrazolyl, pyridvl, thienyl, 

furyl, isoxazolyl or chromanyl, each of which may have 
suitable substituent (s) ; 

R 2 is lower alkyl, lower alkoxy (lower) alkyl, cycloalkyl, 

ar (lower) alkyl which may have suitable substituent (s) , 
heterocyclic group or heterocyclic (lower) alkyl, 

R is aryl which may have suitable substituent (s ) or 
heterocyclic group which may have suitable 
substituent (s) , and 
n is 0 or 1. 

The object compound (I) of the present invention can 
be prepared by the following processes. 
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Process (1) 



5 



R 1 -(CH 2 ) n -NH 
I 9 

R 2 

(II) 

or a salt thereof 



10 



15 



0 =C=N-R 3 ' 

(III) 

or a salt thereof 

f 



20 




( ch 2 ) n ~N-C-NH- 



. o 

R 



■3 

R" 



(I) 

or a salt thereof 



25 



Process — L 2 A. 

R 1 — (CH9 ) p— NH + 

‘ A 2 

(ID 

or a salt thereof 



KoN-R 3 



(IV) 

or a salt thereof 
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formation of 
ureido group 



O 

r 1 _ (CH 2 ) n -N-C-NH-R 3 
10. Ip 

R Z 

(I) 

or s salt thereof 



15 

Process 



20 



O 

R 1 - (CH 2 ) --N-C-NH-R 3 

p a 



(la) 

or a salt thereof 



25 



30 



oxidation 



t 
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5 



1 « -3 

R 1 - (CH 2 ) R — N-C-NH— Rg 



lo 

R- 



(Ib) 

or a salt thereof 



wherein 

R-, R 2 , R 3 and n are each as defined above, 

R 3 is pyridyl having two lower alkylthio and lower alkyl, 
and 

is pyridyl having two lower alkylsulf onyl and lower 
alkyl; pyridyl having two lower alkylsulf inyl and 
lower alkyl; or pyridyl having lower alkylsulfonyl, 
lower alkylsulf inyl and lower alkyl. 

The starting compound can be prepared by the following 
processes . 

Process LAI 



25 



30 
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5 





CH-N 




(VI) 



t 



10 



15 



\ 






N-CH=CH- 




CN 



(VII) 

or a salt thereof 



20 




h 2 m-nh 0 

(VIII) 

oz a salt thereof 



i 
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Process — Lfil 



R 1 - CN 



{IX) 

or a salt thereof 



10 



reduction 



15 



R 1 - CHO 



(X) 

or a salt thereof 



20 



process LC-1 



25 



R| - OH 
(XI) 

or a salt thereof 



30 



or 




salt thereof 



t 
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5 




(Xa) 

or a salt thereof 



10 Process fp) 



15 



R 4 - B(OH ) 2 

(XIII) 

or a salt thereof 



20 



y 




(XII) 

or a salt thereof 

V 



25 



30 




(Xb) 

or a salt thereof 
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R 1 - CHO 



5 



10 



15 



(X) 

or a salt thereof 

i) R 2 -NH 7 
(XIV) 

or a salt thereof 



ii) reduction 

v 



r 1 -ch 2 -nh 

I o 

R z 

(Ila) 

or a salt thereof 



wherein R 1 , R 2 , and R 4 are each as defined above, 

R^ is lower alkoxy, 

R® is lower alkyl, 

30 r£ is aryl which may have suitable 

substituent (s) , and 
X is a leaving group. 

Suitable pharmaceutically acceptable salts of the 
35 
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object comDound (i) ar<= . , 

re conventional non-toxic salts and 

-ay include * — a base or an acid addition ‘.J? 

a L'TJta 3 ! r th “ in ° rSaniC baSe - f ° r -Wo. an 

et- ) a ,/f . C le ' 9 " EOdl ' X ’" Salt ' Potassium salt, 

’* alkaline earth metal salt (e.g., calcium salt 
magnesium salt etn \ an a -t:, 

etc.), an ammonium salt; a salt w-th an 

organic base, tor example, an organic amine salt T g 
tnethylamine salt, pyridine salt, picoline salt, ' ‘ " 

:;rt:r u ', triettaoi “ ine 

salt, N,N -dibenzylethylenedi amine sale, et- ) • 
an inoiganic acid addition salt ,e.g„ hydro'chioride, 
hydrobromide, sulfate, phosphate, etc.); an organic 
carboxylic or sulfonic acid addition salt (e.o., , or mate 

‘^—ate. maieate, tartrate, 'fumarate, 
c-trate, methanesulfonate, benzenesulfonate 

toluenesulfonate. etc); a salt with a basi^ or acidic 

etc . ) arginine, aspartic acid, glutamic acid. 

In the above and subsequent descriotions o' the 
present specification, suitable examples and meatier 

inte'd T 10 “ de£initi ° ns which P^sent invention 
intends to include within the scope thereof are exolained 
m detail as follows. Pia.nec 



The term "lower- is used to intend a group having 

' preferafa ly 1 to 4, carbon atom (si, unless otherwise 
provided. e 

. , * ' -er P h -gher is usee to intend a group having “ 

-o .0 carnon atoms, unless otherwise provided 

Suitable -lower alkyl- and -lower aixvl moietv- 
terms -ar (lower) alkyl-, -lower aiXoxydowerlal.kvi-'and" 
eterocyclic,lower)alkyl» may include straight or branche 

one b v ing ! to 6 carbon _ h as methyi _ ethv ;; h = 

propy., isopropyl, butyl, isobutyl, sec-butyl, tert-butyi. 
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pentyl, tert-pentyl, hexyl, and the like, and in which more 

preferable example may be C-_-C< alkyl. 

Suitable "lower alkylene" may include straight c_ 
branched one such as methylene, ethylene, trimethylene, 

5 tetramethylene , pentamethylene, hexamethylene, 

me thvlmethylene , ethylethylene, propylene, and the like, in 
which more preferable example may be C 1 -C 4 alkylene ana the 

most preferable one may be methyiene . 

Suitable "lower alkoxy" and "lower alkoxy moiety" in 
10 the term "lower alkoxy { lower) alkyl" may include methoxy, 

ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, t-butoxy, 
Dentyloxv, t-per.tyloxy, hexyloxy and the like. 

Suitable "cycloalkyl" nay include cyclo (C 3 -C 7 ) alkyl 
(e.g., cyclopropyl, cyclopentyl, cvclohexyl, cycloheptyl, 

15 etc.) and the like. 

Suitable "aryl" and "aryl moiety" in the term 
"ar (lower) alkyl" may include phenyl, naphthyl and the like. 

Suitable "halogen" may include fluorine, bromine, 
chlorine and iodine. 

2 q Suitable "leaving group" may include acid residue, and 

the like. 

Suitable "acid residue" may include halogen as 

exemDlified above, and the like. 

* suitable "heterocylic group" and "heterocyclic moiety" 
25 in the term "heterocyclic ( lower) alkyl " may include 

unsaturated 3 to 8-membered (more preferably 5 or °- 
membered) heteromonocyclic group containing 1 to 4 nitrogen 
atom(s), for example, pyrrolvl, pyrrolinyl, imidazoiyl, 
pyrazolyl, pyridvl, dihydropyridyl, pyriraiainvi, pyrazinyi, 
30 pyridazinyl, triazolyl (e.g., IK-1, 2, 4-tnazolyi, 4r.-r,2,4- 

triazolyl, IK-1, 2, 3-triazolyl, 2H-1, 2, 3-triazolyl, etc.), 
tetrazolyl (e.g., IH-tetrazolyl, 2H-tetrazolyl , etc.), 

etc . ; 

saturated 3 to 8-membered (more preferably 3 or 6- 
35 membered) heteromonocyclic group containing 1 to 4 nitrogen 
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atom(s) , for example, pyrrolidinyl, imidazolidinyi, 

piperidyl, piperazinyl, etc.; 

unsaturated condensed heterocyclic group contaiaino 1 

,° d " f° 9Sn a , t0 " (S) ' for ““-Pie. indolyi, isoindolyl,' 
o any , mdoiizinyl, benzimidazolyl, quinolyl, 

isoquinolyl, indazolyi, benzotriazolyi , etc.; 

unsaturated 3 to 8-membered (more preferably 5 or €- 

rH" containing l to ‘ 2 oxygen 

atom (s, and 2 to 3 nitrogen atomts,. for example, oxazolyl, 
isoxazolyl, oxadiazolyl (e.g., 1 , 2, 4-oxadiazolyl, i, 3 , 4 - 
oxadiazolyl, 1, 2, 5-oxadiazolyl, etc.), etc.; 

saturated 3 to 8-membered (more preferably S or 6- 
membered) heteromonocyclic group containing 1 to 2 oxyge- 
atom(s) and 1 to 3 nitrogen atom(s), for example, 
morpholinyl, sydnonyl, etc.; 

unsaturated condensed heterocyclic group contain*^ 1 
o - oxygen atom(s) and 1 to 3 nitrogen atom(s), for 
example, benzoxazolyl , benzoxadiazolyl , etc.; 

unsaturated 3 to 8-membered (more preferably 5 o- 6- 
membered) heteromonocyclic group containino 1 to 2 su if U r 
atom (s) and 1 to 3 nitrogen atcm(s), for example, 
tmazolyl , isothiazolyl , thiadiazoiyl (eg i 2 * 
thiadiazolyl, 1 , 2, 4-thiadiazolyl, 1 , 3, 4-thiadiazoIyl , 

1,2,5 thiadiazolyl, etc.), dihvdrothiazinyl, etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing i to 2 s-ifu- 
atom (s) and 1 to 3 nitrogen atom(s), for example, 
thiazolidinyl, etc.; 

unsaturated 3 to 8-membered (more preferably 5 o- 6- 
membered) heteromonocyclic group containing 1 to% sulfur 
atom (s) , for example, thienyl, dihvdrodi thiinyi, 
dihydrodithionyl , etc.; 

unsaturated condensed heterocyclic grouo conta^-.g , 
tc 2 sulfur atom (s ) and 1 to 3 nitrogen atcm(s), for 
example, benzothiazolyl, benzothiadiazolyl , ere ; 
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unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing an oxygen atom, 
for example, furyl, etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
5 membered) heteromonocyclic group containing an oxygen atom, 

for example, 4H-2, 3, 5, 6-tetrahydropyrar.yl, etc.; 

unsaturated condensed heterocyclic group containing 1 
to 3 oxygen atom(s), for example, chromanyl, isochromanyi, 
metnylenedioxyphenyl, etc.; 

10 unsaturated 3 to 8-membered (more preferably 5 or 6- 

membered) heteromonocyclic group containing an oxygen atom 
and 1 to 2 sulfur atom(s), for example, dihydrooxathiinyl, 
etc. ; 

unsaturated condensed heterocyclic group containing 1 

15 to 2 sulfur atom(s) , for example, benzothienyl, 

ben 2 odi thiinyl , etc . ; 

unsaturated condensed heterocyclic group containing an 
oxygen atom and 1 to 2 sulfur atoro(s), for example, 
benzoxathiinyl, etc.; and the like. 

20 Suitable "protected amino" may include acylamino or 2 n 

amino group substituted by a conventional protecting group 
such as mono (or di or tri) aryl (lower) alkyl, for example, 
mono (or di or tri ) phenyl (lower ) alkyl (e.g., benzyl, trityi, 
etc.) or the like. 

25 Suitable "hydroxy protective group" in the term 

"protected hydroxy" may include acyl, mono (or di or 
tri) phenyl (lower) alkyl which may have one or more suitable 
substituent (s) (e.g., benzyl, 4-methoxybenzyl , trityi, 

etc.), trisubstituted silyl [e.g., tri (lower) alkylsilvl 

30 (e.g., trimethyl silyl , t-butylaimethylsilyl , etc . ) , etc.], 

substituted (lower) alkyl (e.g., methoxymethyl, 
ethoxymethyl, etc.), tetrahydropyranyl and the like. 

Suitable "acyl" and "acyl moiety" in the term 
"acylamino" may include 



35 
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Carbamoyl; Thiocarbamoyl ; 

Aliphatic acyl such as 'lower or higher alkenoyl ,e.g 
forroyl, acetyl, propanoyl, butanoyl, 2—thylprooJ; , 
pentanoyi. 2. 2-di.nethyipropanoyl. hexanoyi, heptanoyl, 
anoyl, nonanoyl, decency! , undecanoyl, dodecanoyl, 
t idecancyl tetradeean^, P e„ t adecanoyl, hexadecanoy; , 
heptadecanoyl, cctadecanoyl. nonadecanoyi , icosa.ncyl, 

lewer or higher alkoxycarbonyl (e.g., methoxycarbonyi 

::“^yr b rr rbonyi - — ~ »■ 

° r , higher a ^ koxysul f onyl ,e.g., nethoxysulfonvl, 
-thoxysulronyl, etc.,; cycle (lower, alkylcarbonyi (eig., 

like° PentylCarb ° ny1 ' Cyclohexylcarbon y 1 ' etc.,; or the 

Aromatic acyl such as 

arovl (e.g., benzoyl, toluoyl, naohthoyl, etc I- 
ar( lower, alkenoyl (e.g., phenyl (lower, alkenoyl '(e.g 
phenylacetyl, phenylpropanoyl, phenvlbutanoyl 
Phenylisobutanoyl, phe.nylpentanoyi, phenylhexanoyl, etc i 
naphthyl (lower, alkanoyl (e.g., naphthylacetyl ' ' 

naphthylpropanoyl, naphthylbutanov! , etc ) etc ) • 
ar (lower ) alkenoyl (e.g., phenyl (lower, alkenovl ie.'g 
pnenylpropenoyl, phenylbutenoyl, phenyln,ethacryloyl, ’ 
phenylpentenoyl , phenylhexenovl , etc.), 
naphthyl (lower) alkenoyl (e.g., naphthylproper.oyl, 
naphthylbutenoyl, etc.), etc.J; 

“ ' 1 ° We " ) aU “ yCatb0nyl 'phenyl (lower, alkoxycarbonyl 

(e.g., benzyloxycarbonyl , etc.), etc.J; 

aryloxycarbonyi (e.g., phenoxycarbonyl, 

naphthyloxycarbonyl , etc. ) ; 

aryloxy, lower) alkanoyl (e.g., phenoxyacetvl, 
phenoxypropionyl, etc.); 
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arylglyoxyloyl (e.g., phenylgiyoxvloyl, naphthylglyoxylovl, 
etc. ) ; 

arylsulfonyl (e.g., phenylsulfonyi, p-tolylsuifonyl, etc.;; 
or .the like. 

Suitable "substituent" in the terns "aryl which may 
have suitable substituent (s) " and "ar (lower ) alkyl which may 
have suitable substituent <s)” may include lower alkyl as 
exemplified above, lower alkoxy as exemplified above, lower 
alkenyl, lower alkynyl, mono (or di or tri)halo (lower) alkyl 
wherein halogen moiety and lower alkyl moiety are each as 
exemplified above, cyclo (lower) alkyl, cyclo (lower) alkenyl, 
halogen as exemplified above, carbcxy, protected carboxy, 
hydroxy, protected hydroxy, aryl as exemplified above, 
ar (lower) alkyl wherein aryl moiety and lower alkyl moiety 
are each as exemplified above, carboxy ( lower) alkyl wherein 
lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di ( lower ) alkylamino wherein lower alkyl moiety is as 
exemplified above, amino (lower) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 

amino (lower ) alkyl, hydroxy (lower) alkyl whereir. lower alkyl 
moiety is as exemplified above, protected 

hydroxy (lower) alkyl, cyano, sulfc, sulfamoyl, carbamovioxy, 
mercapto, lower alkylthio wherein lower alkyl moiety is as 
exemplified above, imino, protected amino as exemplified 
above, heterocyclic group which may have mono (or di or 
rr 2 . ) ar ( lower ) alkyl wherein heterocyclic group, aryl moiety 
and lower alkyl moiety are each as exemplified above, and 
the like. 

Suitable "substituent" in the term "heterocyclic group 
which may have suitable substituent (s' " may include lower 
alkvl as exemplified above, lower alkoxy as exemplified 
above, lower alkenyl, lower alkynyl, mono (or di or 
tri) halo (lower) alkyl wherein halogen moiety and lower alkyl 
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moiety are each as exemplified above, cyclo (lower ) alkyl, 
cyclo (lower) alkenyl, halogen as exemplified above, carboxy, 
protected carboxy, hydroxy, protected hydroxv, as 
exemplified above, aryl as exemplified above, mono;or di or 
tri ) ar (lower ) alkyl wherein aryl moiety and lower aikvl 
moiety are each as exemplified above, carboxy (lower) alkyl 
wherein lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di (lower) aikylamino wherein lower alkyl moiety is as 
exemplified above, amino (lower) alkyl wherein lower aikvl 
moiety is as exemplified above, protected amino (lower ; - 
alkyl, hydroxy (lower) alkyl wherein lower alkyl moietv is as 
exemplified above, protected hydroxy (lower) alkyl, cvanc, 
sulfo, sulfamovl, carbamoyloxy, mercapto, lower alkylthio 
wherein lower alkyl moiety is as exemplified above, lower 
aikvlsulf inyi wherein lower alkyl moiety is as exemplified 
above, acyl as exemplified above, oxo, imino, and the like. 

Suitable " substituent ” in the term "thiazolyl, 
inidazoiyl, pyrazolyl, pyridyl, thienyl, furvl or 
isoxazolyl, each of which may have suitable s ub stituent (s) " 
may include lower alkyl as exemplified above, lower aikoxy 
as exemplified above, lower alkenyl, lower alkynyi, mono (or 
di or tri) halo (lower) alkyl wherein halogen moiety and lower 
aikyl moiety are each as exemplified above, 
cyclo (lower) alkyl, cyclo (lower ) alkenyl , halogen as 
exemplified above, carboxy, protected carboxy, hydroxy, 
protected hydroxy, aryl as exemplified above, haloarvl 
wherein halogen moiety and aryl moiety are each as 
exemplified above, arylthio wherein aryl moiety is as 
exemplified above, heterocyclic group as exemplified above, 
ar (lower) alkyl wherein aryl moiety and lower aikyl moiety 
are each as exemplified above, carboxy { lower) alkyl wherein 
lower alkyl moiety as exemplified above, protected 
carboxy (lower) aikyl, nitro, amino, protected amino, 
di ( lower ) aikylamino wherein lower alkyl moietv is as 
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exemplified above, amino ( lower ) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 

amino ( lower) alkyl, hydroxy (lower) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 
5 hydroxy ( lower) alkyl , cvano, sulfo, sulfamovl, carbamoyloxy, 

mercapto, lower alkylthio wherein lower alkyl moiety is as 
exemplified above, imino, and the like. 

The processes for preparing the object and starting 
10 compounds of the present invention are explained in detail 

in the following. 

Process (1) 

The compound (I) or a salt thereof can be prepared by 
15 reacting the compound (II) or a salt thereof with the 

compound (III) or a salt thereof. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanol, etc.), benzene, 
N, N-dimethylformamide, tetrahydrofuran, toluene, methylene 
2C chloride, ethylene dichloride, chloroform, dioxar.e, diethyl 

ether or any other solvents which do not adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to warming. 

25 When the starting compound is in liquid, it can be 

used also as a solvent. 

Process ULL 

The compound (I) or a salt thereof can be prepared by 
30 subjecting the compound (II) or a salt thereof and the 

compound (IV) or a salt thereof to formation reaction of 
ureido group. 

This reaction is carried out in the presence of 
reagent which introduces carbonyl group such as phosgene 
[e.g. , triphosgene, etc.], haloformate compound [e.g. 



35 
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ethyl chloroformate, trichloromethyi chloroformate, phenyl 
chloroformate, etc.], N, N' -carbonyldi imidazole, meta> 
carbonyl compounds [a.g. cobalt carbonyl, manganese 
carbonyl, etc.], a combination of carbon monoxide and 
catalysts such as palladium chloride, etc., or the like. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanol, etc.), benzene, 
,N-dimethylformamide, tetrahydrofuran, toluene, methylene 
chloride, ethylene dichloride, chloroform, dioxane, diethyl 
etr.er or any other solvents which do not adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 

The reaction is usually carried out in the presence of 
an organic base such as tri (lower) alkylamine (e g 

trimethylamine, triethylamine, diisopropylethvlamine, 
etc. ) , or the like. 



Prorp^s pi 

The compound (lb) or a salt thereof can be prepared by 

subjecting the compound (la) or a salt thereof to oxidate- 
reaction. 

Oxidation is carried out in a conventional manner, 

which is capable or oxidizing a sulfur atom to an oxidized 

sulfur atom, and suitable oxidizing reagent may be oxygen 

acid such as periodate (e.g. sodium periodate, potassium 

periodate, etc.), peroxy acid such as perbenzoic acid 

(e.g., perbenzoic acid, m-chloroperber.zoic acid, etc.), and 
the like. 

The reection is usually carried out in a conventions- 
solvent such as water, alcohol, (e.g., methanol, ethanol, 
isopropyl alcohol, etc.), tetrahydrofuran, dioxane, 
dichlorome thane, ethylene dichloride, chloroform, n,n- 
dimethylformamide, N, N-dimethyiacetamide, or any other 
organic solvent which does not adversely affect the 
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reaction. 

Among these solvents, hydrophilic solvents may be used 
in a mixture with water. 

The reaction temperature is not critical and the 
5 reaction is usually carried our under cooling to heating. 

Process (Ain in 

The compound (VII) or a salt thereof can be prepared 
by reacting the compound (V) with the compound (VI) . 

10 The reaction can be carried out m the manner 

disclosed in Preparation 2 or similar manners thereto. 

Process (A)- SI 

The compound (IXa) or a salt thereof can be prepared 
15 ov reacting the compound (VII) or a salt thereof with the 

compound (VIII) or a salt thereof. 

The reaction can be carried out in the manner 
disclosed in Preparation 20 cr similar manners thereto. 

20 Process (B) 

The compound (X) or a salt thereof can be prepared by 
subjecting the compound (IX) or a salt thereof to reduction 

reaction. , 

Reduction is carried out in a conventional manner, 

25 including chemical reduction and catalytic reduction. 

Suitable reducing reagents to be used in chemical 
reduction and hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cvanoborohvdride, diisobutylaluminum hydride, ■■ sue . ) , 
30 a metal (e.g., tin, zinc, iron, etc.) or metallic compound 

(e.g., chromium chloride, chromium acetate, etc.), and the 

like . 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalysts (e.g., 

35 platinum date, spongy p 1 a c i num , platinum black, colloidal 
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Platinum, platinum oxide, platinum wire, etc I Dsl ,, rti 
catalysts «. ... spongy palladium, palladium Mack 
palladium oxide, palladium on carbon, colloidal palladium, 
palladium onbatium sulfate, palladium on barium carbonati, 

* ' d '' e CataiySCS ,e ' ? " redUced c.icxel, nickel 

oxide, Raney nickel, etc.), cobalt catalvs^s fe a >- w „ 

-ait R eney cobalt, etc, iron 

iron, Raney lr on, Ullman iron, etc.), and the like. 

The reduction is usually carried out in the 
conventional solvent such as water, alcohol [e.g. 
methanol, ethanol, propanol, etc.), tetrahydrofuran, 

N° N -Zeth 1 ] Chl0r ° nethane ' did * an *' N, N-dimethylformamiae, 

' m ethylacetamide or any other solvents which do no- 
adversely affect the reaction, or a mixture thereof. ‘ 

The reduction is usually carried out in the presence 

acet"c°r^ 1C aCld ° r a " in ° rganic acid formic acid, 

"*"C acid, propionic acid, trifluoroacetic acid, 

P-toluenesulfonic acid, hydrochloric acid, hydrobromic 
acid, etc. ) . 

- 0 peT'r 0 " 312 ''' in CaSe th3t the above-mentioned acids 
~o be used m cnemical reduction are in liouid, they c- 
also be used as a solvent. ““ 



Prooes.«: frj 

reacJna <Xa ’ “ * there ° f Can be Papered by 

reac.ing the compound (XI) or a salt thereof w-.h the 

compound (XII) or a salt thereof. 

The reaction can be carried out in the manner 

disclosed in Preparation 48 or similar manners thereto. 

Proems; mj 



reacting tT^^ ^ ° r * S3lt therecf can be prepared bv 
eacting the compound (XIII) or a salt thereof with -he ' 

compound (XII) or a salt thereof. 

The reaction can be carried out in the manner 
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disclosed in Preparation 38 or similar manners thereto. 
Process (E) 

The compound (I la) or a salt thereof can be prepared 
5 by reacting the compound (X) or a sale thereof with the 

compound (XIV) or a salt thereof and then by subjecting the 
resultant compound to reduction reaction. 

Reduction is carried out in a conventional manner, 
including chemical reduction and catalytic reduction. 

10 Suitable reducing reagent to be used in chemical 

reduction are hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cyanoborohydride, etc.) or a combination of a metal 
(e.g., tin, zinc, iron, etc.) or metallic compound (e.g., 

15 chromium chloride, chromium acetate, etc.) and an organic 

acid or an inorganic acid (e.g., formic acid, acetic acid, 
Dropionic acid, trif luoroacetic acid, 

p-toluenesulf onic acid, hydrochloric acid, hvdrobromic 
acid, etc.),. 

20 Suitable catalysts to be used in catalytic reduction 

are conventional ones such as platinum catalysts (e.g., 
platinum plate, spongy platinum, platinum black, colloidal 
platinum, platinum oxide, platinum wire, etc.), palladium 
catalysts (e.g., spongy palladium, palladium black, 

25 palladium oxide, palladium on carbon, colloidal palladium,, 

palladium on barium sulfate, palladium on barium carbonate, 
etc.), nickel catalysts (e.g., reduced nickel, nickel 
oxide, Raney nickel, etc.), cobalt catalysts (e.g., reduced 
cobalt, Raney cobalt, etc.), iron catalysts (e.g., reduced 
30 iron, Raney iron, Ullman iron, etc.), and the like. 

The reduction is usually carried out in a conventional 
solvent such as water, alcohol (e.g., methanol, ethano., 
propanol, etc.), tetrahydrofuran, toluene, dioxane, 

N, N-dimethylformamide, N, N-dimethylacetamide or any other 
35 solvents which do not adversely affect tne reaction, cr a 
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mixture thereof. 

to Addl * 10nally ' ln case that the above-mentioned acids 

rr,;rr,~‘ 

as exemplified for the compound (I, . 01165 

The compounds obtained by the above processes can h* 
plated and purified by a conventional method 1 “ 6 

reDr eriZatl ° n ' recrystalllza tion, column chromatography 
reprecxpitation, or the like. 

It is to be noted that the comoound m and rh ^ 

rr may inciude ° ne “ ™ :: c r:r 

P leal .somer(s) and geometrical isomer(a) due to 
asymmetrrc carbon atom(s) and double bond, s) , and all of 

scone oiT and miXtUre there ° f "*«*» th. 

scope of this invention. 

as ton™ emb ° dl, " e " CS ° f th * compound ,1, are 



R 1 is 



a group of the formula : 






(xn which 

R 4 is phenyl which may have 1 to 3 suitable 

substituent (s) (more preferably substituent 

selected from the group consisting of halogen, 
lower alkyl, di (lower) alkylamino, protected am<no 
(more preferably acylamino; 



most preferably lower ai 
heterocyclic group (more 



kylsulfonylamino) , cyar.o 
preferably tetracolyl; 
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which may have mono (or di or tri) ar (lower) axky^ 
(more preferably mono (or di or 
tri) phenyl (lower) alkyl; most preferably 
triphenyl (lower) alkyl) , hydroxy, protected 
hydroxy (more preferably lower 
alkoxy (lower) alkoxy) and mono (or di or 
tri ) halo (lower ) alkyl (more prererably 
trihalo (lower) alkyl) ) , [more preferably phenyl, 
halophenyl, lower aikylphenyl, 
di (lower) alkylaminophenyl, lower 
alkvlsulf onylaminophenyl , cyanophenyl, 
tetrazolylp'nenyi, (triphenvl (lower) - 
alkyl tetrazolyl ) phenyl, trihalo (lower)- 
alkylphenyl, phenyl having two lower alkyl and 
hvdroxv, or phenyl having two lower alkyl and 
lower alkoxy (lower) alkoxy] ; or heterocyclic group 
(more preferably thienyl, pyrazolyl, imidazolyi, 
triazolyl, pyridyl, pvrrolyl, tetrazolyl, 
oxazolyl, thiazolyi, oxadiazoiyi, piperazinyl, 
thiazolidinyl or methylenedioxyphenyl) which may 
have 1 to 3 (more preferably one or two) suitable 
substituent (s) (more preferably substituent 
selected from the group consisting of lower 
alkyl, mono (or di or tri) ar ( lower ) alkyl (more 
preferably phenyl (lower) alkyl or 

triphenyl (lower alkyl) and oxo) [more preferably 
thienyl; pyrazolyl which may have lower alkyl or 
triDhenvl (lower) alkyl; imidazolyx, 
triazolyl which may have one cr two 
substituent (s) selected from the group consisting 
of lower alkyl and phenyl ( lower) alkyl ; pyridyl; 
pyrrolyl; tetrazolyl which may have lower alkyl 
or triphenyl ( lower ) alky 1 ; oxazolyl, 
lower alkyl thiazolyi; lower aikvloxadiazolyl; 
lower alkylpiperazinyl; dioxothiazolidinyl, or 
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methylenedioxyphenyi] ; 



R- 



0 

V is bond, lower alkylene, -S-, -c-, -c-, =CH-, 

-CONH-, -N-CO- (in whirh p7 , „ . 

, 1 wmcn R is lower alkyl), 

R 7 

-NHS0 2 -, -S0 2 NH-, -S0 2 NHCO- or -CONHSO.-) ; or 
t lazclyi, imidazolyl, pyrazolyi, pyridyl, thienyl, 
^ury isoxazolyl or chromanyl, each of which may have 
- o 5 suitable substituent (s) (more preferably 
substituent selected from the group consisting of 
-ower alkyz, hydroxy, protected hydroxy (more 
preferably acyloxy) , phenyl, haiophenyi, phenylthio 
an pyrrolyl) (more preferably halophenylthiazolyl, 
p. er.ylimidazolyl, pnenylpyrazolyl, phenylpyridyl 
Phenylthiopyridyl, pyrrolylpyridyl, phenyl thienyl, 

phenyl furyl , phenylisoxazolyl or chromanyl having 4 
ower alkyl and hydroxy] ; 

is lower alkyl, lower alkoxy (lower ) alkvi, 

cyclo(C 3 -c 7 ) alkyl (more preferably cvclopenty , 
cyclohexyl or cycloheptyl) , phenyl , lower) alkyl whig*, 
may have 1 to 3 (more preferably one or two,- 
most preferably one) suitable substituent (s) (more 
preferably substituent (s) selected from the group 
consisting of halogen, lower alkoxy and di (lower 
alkyl ) amino) (more preferably phenyl (lower) alkyl 
haiophenyi (lower) alkyl, lower alkoxyphenyl Uowerl'alkvi 
or ci (lower alkyl) amir.ophenyl (lower) alkyl] , 
tetrahydropyranyl or furyl (lower ) alkyl, and 
is phenyl which may have 1 to 3 (more preferably two or 
three) suitable substituent (s ) (more preferably 
suostituent selected from the group consisting of 
lowe. alkyl and halogen) imore preferably di (or 
tn) (lower alkyl)phenyl or trihalcohenyl] ; 
pyridyl or pyrimidinyi, each of which may have 1 Co 3 
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(more preferably two or three) suitable substituent (s ) 
(more preferably substituent selected from the group 
consisting of lower alkyl, lower alkylthio, halogen, 
lower alkoxy, lower alkylsulf inyi and lower 
5 alkylsulfonyl) [more preferably pyridyl having two 

lower alkylthio and lower alkyl; 
pyridyl having halogen, lower alkyl and lower 
alkylthio; tri (lower alkyl ) pyridyl; pyridyl having two 
(lower) alkoxy and lower alkyl; pyridyl having lower 
10 alkoxy, lower alkylthio and lower alkyl; pyridyl 

having two lower alkylsulf inyl and lower alkyl ; 
pyridyl having two lower alkylsulfonyl and lower 
alkyl; pyridyl having lower alkylthio, lower alkoxy 
and lower alkyl; pyridyl having lower alkylsulf inyl, 

15 lower alkylsulfonyl and lower alkyl; pyridyl having 

lower alkylthio, lower alkylsulfonyl and lower alkyl; 
pyridyl having two halogen and lower alkyl; 
di (lower) alkoxypyrimidinyl; or pyrimidinyi having two 
lower alkylthio and lower alkyl j, and 
20 n is 0 or 1 . 

The object compounds (I) and pharmaceutically 
acceptable salts thereof possess a strong inhibitory 
activity against ACAT, and are useful for the prevention 
25 and/or treatment of hypercholesterolemia, hyperlipidemia, 

atherosclerosis or diseases caused thereby. 

In order to illustrate the usefulness of the object 
compound (I), the pharmacological test data of the 
30 representative compound of the compound (I) are shown in 

the following. 

Test compound (a) : 

1-Cycloheptyl-l- ( 4 -phenoxvphenylmethyl) -3- (2, 4, 6- 
trif luorophenvl) urea 



35 
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Acyl-CoA 



- 27 - 



cholesterol acyl transferase '(ACAT) 
inhibitory activity 



10 



0 



Method : 

ACAT activity was measured by the method of Heider et 
al described in Journal of Lipid Research, Vol. 24, page 
il- 11983) . The entyme ACAT was prepared from the mucosal 
-crosome fraction of the small intestine of male, 13-week 
o-d Japanese white rabbits which had been fed diet 
containing 28 cholesterol for 8 weeks. The inhibitory 
activity of test compound was calculated by measuring the 
amount of the labeled cholesterol ester produced from 
[^CJoleoyi-CoA and endogenous cholesterol as follows. 

( C] Oleoyl-CoA and microsome were incubated with test 
compound at 37- C for 5 minutes. The reaction was stopped 
cy t e addition or chloroform-methanol (2:1, v/V) 

Cholesterol ester fraction in the chloroform-meth.no> 

extracts was isolated by thin-layer chromatography and was 
counted their label. 



Resull 



Test Compound 


IC 50 (M) 


(a) 


i.i x icr 8 



For therapeutic purpose, the compound l~) of the 
present invention car. be used in a form of pharmaceutic! 
preparation containing one of said compounds, as an acive 
ingredient, in admixture with a pharmaceutically acceptable 
carrier such as an organic or inorganic solid or lioufc 
excipient suitable for oral, parenteral or external ' 
(topical) administration, wherein more preferable one is 
oral administration. The pharmaceutical preparations mav 
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be capsules, tablets, dragees, granules, suppositories, 
solution, lotion, suspension, emulsion, ointment, gel, or 
the like. If desired, there may be included in these 
preparations, auxiliary substances, stabilizing agents, 

5 wetting or emulsifying agents, buffers and other commomy 

used additives. 

While the dosage of the compound (I) will vary 
depending upon the age and condition of the patient, an 
average single dose of about 0.1 mg, 1 mg, 10 mg, 50 mg, 

10 100 mg, 250 mg, 500 mg and 1000 mg of the compound (I) may 

be effective for treating the above-mentioned diseases. In 
general, amounts between 0.1 mg/body and about 1,000 
mg/body may be administered per day. 

15 The following Preparations and Examples are given ror 

the purpose of illustrating the present invention in more 
detail. 



- to be continued cn the nexr page - 
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£reaara M n n 1 

oxa J° e ? 23 S T“° n ° f aCet ° pheno " e < 2 ° 9' and dimethyl 
JZ ' ' 9 ^ N ' N - di ">athylfor»a n ide ,160 ml, was 

dded sodium hydride ,605 oil suspension, e g, at 0-5‘c 
he mixture was stirred for one hou- at room -e 
then heated for 30 minutes at 50-c. A f ter 
reaction mixture was added 2.4N-hydrochloric 

and extracted with ethyl acetate. The organ- layer 
washed with water k „. „ . organic layer was 

evaporated i ’ *' rled ° Ver magnesium sulfate. 

Silica gel , oo VaCU °- • The rSSidUe “ as chromat ogra P hed on 
gel ,700 g, n-nexane - ethyl acetate ,4:1 to 1 ■ i n 

give methyl 2 , 4-dioxo-4-phenylbutyrate ,20 32 g, 

“ ,KBr ’ : 1?32 ' 1622 ' 1^1- 1574, 1444. 1269 'cm-1 

"" 51 ‘ *1 ' 7 - 10 ( 1H, 7 I 5 . 

IZ ’ m) - 7 - 95 - 8 - 06 <2H, »), 15.0-13.5 f 1H, 

APCI-MASS (m/z) : 207 (M+H + ) 

^reoaratinn p 

The mixture of 3-acetylbenzonitrile ■ (43 *5 ol 
^thylformamide dimethyl acetal (107.2 ll™ 

0 - for 3 hours under nitrogen. The mixture was 

added'there to ^ M °° WaS 

bv filtration ! Z m P^acipitates were collected 
give 3! ' “ With diis °P-Pyl ather and dried to 

g) 3 dimethylaminopropenoyl J benzoni trile ,48.62 

is <KBr, : 3070, 2900, 2225, 1645. 1600, 1550 

NKR < 0 »50-d 6 , 5. : 2.96 ,3H, s, . 3.17 , 3H . s,, 

5-93 <1H, d, J-12.1HX), 7.65 (1H, dd, 0 = 7 ’? 

7 Ht , , 7.72 ,1H, d, J-12.1H*,, 7.95 , 1 H d ' 

J-7. 7 H2), 8.20 , 1H, d. J-7.7H2), 8.34 , 1 H , 3 , 

APCI MASS (m/z) : 201 (M+H + ) 
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Preparation 3 

To a solution of N- (3-acetylbenzyl) -acetamide (9.56 g) 
in 1 , 2-dimethoxyethane (150 mi) was added dropwise bromine 
(7.99 g) at room temperature and the mixture was stirred at 
5 the same temperature for 1.5 hours. The precipitates were 
dissolved by addition of ethanol (150 ml) and thioacetamide 
(4.51 g) was added to the solution. The mixture was 
refluxed for 2.5 hours and evaporated in vacuo. The 
residue was extracted by ethyl acetate and, the organic 
10 layer was washed with water and brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give 1ST— £ ( 2 — 
methylthiazol-4-yl) benzyl ) -acetamide (8.24 g) . 

IR (KBr ) : 3295, 3110, 3070, 2930, 1645, 1550 cm -1 

15 NMR (DMSO-dg, 5) : 1.89 (3K, s), 2.7 2 (3E, S), 

4.29 (2H, d, J=5 . 9Hz ) , 7. 2-7. 9 (4K, m) , 7.90 (IK, 

s), 8.40 (1H, t, J=5 . 9Hz ) 

APCI-MASS (m/z) : 247 (M+H + ) 

20 Preparation 4 

To a solution of N- [ 3- (2-methylthiazol-4-yI ) benzyl ] - 
acetamide (8.23 g) in ethanol (100 ml) was added cone, 
hydrochloric acid (13.9 ml) and the mixture was refluxed 
for 12 hours. The mixture was cooled to 5°C and acetone 
25 (100 ml) was added thereto slowly. The precipitates were 

collected by filtration and washed with acetone, dried over 
phosphorus pentoxide to give 3- (2-methylthiazol-4-yl ) - 
benzylamine-nydrochloride (5.14 g) . 

IR (KBr) : 3090, 2915, 284G, 2635, 1605, 1575, 

30 ■= 1510 cm - " 

NMR (DMSO-dg, 5) : 2.73 (3H, s), 4.07 (2K, ABq, 

J=5.7Hz), 7.47 (2H, a, J=5.1Hz), 7. 9-8.0 (IK, mi, 

7.97 (1H, s), 8.14 (1H, s), 8.57 (2K, br s) 
APCI-MASS (m/z) : 205 (M of free compound +H + ) 



35 
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ggfiBaraLifln c 

-° a suspension of methyl 4 - [/cm 
propenoyl] benzoate (5 n ■ ~ J_dlin ethyianino- 

-a— 4- • * ^ in methanol ( v 50 mi * 

acetic acid ( 1.84 ml) an ^ k ^ . ( “ 50 Rl “'' was a dded 

5 After stirring for 10 hour /.tT”' monoh -''t‘™te a. 56 ml) . 

solvent »es evaporate, in vacuo^ **" 

in ethyl aceCa te, washed with „ ater and re h IdUe "" * Molv * 
magnesium sulfate, evaporate, • brine, dried over 

(pyraaol-3-yl) benzoate ( 4.21 g!" C ° 91 meth >' 1 4- 

IR (KBr > : 2800-3500 (br) j 7 na - 

1414 om-1 ' i61 °' 1537 ' 

NMR (DMSO-dg, 5) ■ 3 8 * 

J =2 ,v! ' ‘ 86 <M ' s) ' 6 -8= (IB, d, 

J 2 * 2 Hz) , 7.84 (1H, br s) 7 oc Q 1n 

1 3.1C ( ih, br) ' ‘ (4H ' m} ' 

APCI-MASS (m/z) : 203 (M+H + ) 

£rgPflratinn £ 

To a solution of methyl 4 -f/Pi ■> w 

propenoyl) benzoate (5 23 “ 3 -dimethylami.no- 

added methylhydrazine ’ (i . 31 ^ <5 ° ^ W3S 

f ° r 3 hou ~ a t room temoerature * To Stirred 

5N-sodium hydroxide solution in 'order to" “ 

cooling and extracted with ethyl ^ ^ — * ice 

r:r -rr"- — 

evaporated in vacuo. Afte-*! 0 ^ suifa te, 

• eluting with -chloromethine-^l?^ 0 ;, 

-•l-methyipyratol-3-vl, benzoate ,3 la "' eChyl 

methyl 4- ( l -methyl pyrazol s , lh Was isola ced and 

obtained. ^razol-s-yi, benzoate a. 63 g, was 

Methyl 4- (l- m ethylpyrazoi-3-yi, benzoate- 

1281 cm-1 4 ' 

<CDC1 3 . a, : 3 . 92 ( 3H, s, , 3. 97 (3 , ,. . 

UH, d, J= 2 . 2 Hz), 7.41 , 1 H, d j-, ' 

' ' w J -2.2h2), 7.82- 
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7.93 ( 2H, ip.) , 8.03-8.14 (2H, m) 

APCI-MASS (m/ 2 ) : 217 (M+H + ) 

Methyl 4- ( l-methylpyrazol-5-yl ) benzoate : 

5 iR (KBr) : 3035, 2960, 1718, 1614, 1464, 1425, 

1286 cm ' 1 

NMR (CDC1 3 , 5) : 3.93 (3H, s), 3.96 (3H, s}, 6.38 

( 1H, d, J— 2 . 0Hz ) , .'.46—7.5/ (2H, m) , 7.54 (1H, d, 

J=2 . 0Hz ) , 8.08-8.19 (2H, m) 

10 APCI-MASS (m/z) : 217 (M J -H + ) 

Preparatinn 7 

To a solution of thiophenol (2.20 g) in methanol (10 
ml) was added 285 sodium methoxide-methanol solution (3.86 
15 ml) and the mixture was stirred at room temperature for 15 
minutes . To the mixture was added methyl 6 - 
chloronicotinate (3.43 g) and the mixture was refluxed for 
6.5 hours under nitrogen. The mixture was evaporated to 
dryness and the residue was extracted with ethyl acetate. 
The organic layer was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give methyl 6 - (phenylthio) nicotinate (5.13 g) as a 
crystal . 

:5 IP. (KBr) : 3070, 2950, 1720, 1585, 1550 cm -1 

NMR (CDCI 3 , 5) : 3.91 (3H, s), 6.86 (IK, cd, J=8.5, 

0.8Hz), 7.4-7. 5 (3H, m) , 7.55-7.7 (2H, m) , 3.00 

(1H, dd, J= 8 . 5 , 2.2Hz), 9.00 (1H, da, J=2.2, 

0 . 8 Hz ) 

0 APCI-MASS (m/z) : 246 (M+H + ) 



Preparation 3 

To a solution of aniline (8.20 g) in pyridine (100 mi) 
was added pcrtionwise 4-carboxybenzenesulfonyl chloride 
(17.65 g) at 5°C and the mixture was stirred at 9C°C for 6 
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hours under nitrogen. Th* 

mixture of ethyl acetate (300 " ^ 3 

conc - hydrochloric acid ,l 50 ml, ' " " ' 2 °° ” 1) a " d 

formed and collected by filtration rf ‘ reCipitates wera 

5 r tate and di — -i ethe;::: n d ;:e d wa r; d with ^ 

acid , 6 . 8 , 6 yl»b««olc 

and the organic layer h „ • ~ ltrate “ as grated 

magnesium sulfate and “ 1Ch brine ' over 

ate and evaporated in vacuo 

was added dilsopropyl ether and the second r " ld “* 

was obtained by filtration. P ‘ 6 ' 57 91 

IR <KBr> : 2 f 40 ' 2675 ' i680. 1600, 

cm 1 

NMR (DMSO-dg, 6 ) ; 7 0-7 9 ■ 

. *“ (3n, m,, 7.2-7 35 roxi 

m) , 7.85 w , „ „ * JO *•*»/ 

“ H/ d ' J=8.4 Hz), 8.07 (2H w -r _ 0 

10 .45 (1H, S ) H ' d ' J ~ 8 - 4Hz )/ 

^ reDarat ~ i m » 

To a aoiotion of ethyl 4-aminobenzoate , . 

Pyricune (25 ml) was add^H (8 ‘ 26 9 ' ln 

chloride ,8.83 g, « sTLTT^ *“““““««>»* 

room temperature for l h " iIttUre Waa birred at 

ure for 1 hour under ni--oaen 
was poured into a mivt — ogen. Tne mixture 

— - 

precipitates were fo ^ d ° ml) - Tne 

washed With ethyl acetate /I ** 

in vacuo over phosphorus DMtoxide °- ^ driGd 

(phenylsulfonylamino) benzoate V ;" 6 ^ <' 

The filtrate was separated and the " «“ “ Cryscala 

with brine, dried over ma 9 an -<= layer was washed 

vacuo. To the residue g * eS1Um sulfate and evaporated in 
6 r esidue was added diisoo-oovi crn 
second crop (3 o-a - -0 - D -^- L ether and the 

rop (3.83 g; was obtained by Nitration 

IR ,KBr ’ : «3,. 30,0. 2990, LoV r i 695 

1610, 2510 cm-1 

,DMS0 ' d - 51 : — '3H. t, i2a< 
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q, J=7 . 1Hz ) , 7.22 (2H, ri, J= 8 . 8 Hz), 7 . 5-7. 7 (3H, 

m) , 7. 8-7. 9 (4H, m) , 10.86 (IK, s) 

APCI-MASS (m/z) : 306 (M+H“) 

5 Preparation IQ 

To a stirred mixture of bromine (50.2 ml) in 
dichlorome thane (1 ?) and anhydrous sodium carbonate (206.8 
g) was added a solution of 1 -methylpvrazole (80 g) in 
dichlorome thane (100 ml) at 0-5°C. After stirring for one 
10 hour under ice-cooling, the mixture was stirred for further 
one hour at room temperature, then cooled. To the reaction 
mixture water (1 O was added thereto. The dichloromethane 
layer was separated and aqueous layer was extracted twice 
with dichloromethane. The combined organic layer was 
15 washed with water and brine, dried over magnesium sulfate 
and evaporated under reduced pressure. The residue was 
distilled in vacuo to afford 4 -bromo-l-methylpyrazole 
(150.6 g) . 

bp : 82°C (20 mmHg) 

20 IR (Neat) : 3100, 2930 cm -1 

NMR (CDCI 3 , 5) : 3.89 (3H, s) , 7.38 (1H, s) , 

7.44 (IK, s) 

APCI-MASS (m/z) : 161, 163 (M+H + ) 

25 Prepara tion 11 

To a solution of methyl 4 -formylbenzoate (4.0 g! and 
tosylmethyl isocyanide (5.0 g) in methanol (40ml) was 
added potassium carbonate (3.54 g) . The mixture was 
refluxed for 3.5 hours. After cooling, the reaction 
30 mixture was diluted with ethyl acetate (300 ml), washed 
with water and brine, dried over magnesium suliate, 
evaporated in vacuo . The residue was chromatographed or. 
silica gel (100 g, eluting with n-hexane - ethyl acetate 
(2:1 to 1:1) to give methyl 4 - (oxazol-5-yl ) benzoate (4.04 
35 g) . 
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15 



20 



25 



30 



IR (KEr) : 1726, 1614, 1275, 1109 cnT 1 

NMR (CDCI 3 , 5) : 2.94 (3H, s), 7.48 (1 K / S ) 

7 ; 68 ' 7 * 78 :2H ' m) ' 7 - 97 sj, 8. 06-8; 16 (2H, 

m) ' 

APCI-MASS (m/z) : 204 (M+K+) 

Ere ParaH^n 

A solution of methyl 2, 4-dioxo-4-phenylbuty-ate (6 o, 
and hydroxylamine*hydrochloride <6.07 g , in ^ 

vacuo 35 To f °; ' h ° UrS ' ThS S ° 1Vent ““ reaOVed lr - 

solution was wa^ttHa^^rT^ 
sulfate, evaporated in vacuo, 'xhe «r" ' M9neSiU '” 

Chromatographed on silica gel U50 g , n-hexane - ethyl 

15.25 g, tC 9iVS 3 ~ methox yoarbonyl- 5-phenyl isoxatole 

IR (KBr ) : 1728 , 1570, 1448, 1250 cm"! 

NMR (CDClo, 6) : 4 0 i nv c „ 

3 q ' U1 (3H ' s >' 6.94 (IK, s), 

2-«-7.55 OH, m), 7.75-7.88 (2H, m) 

^^I-MASS (m/z) : 204 (M+K + ) 

Preparation i? 

and '\ S ° 1U,:i ° n ° f meth - vl 2 , 4-dioxo-4-phenylbutvrate (6 ,, 

and hyarazme, mo.nohydrate (1.42 ml) in ethano, ‘ ,48 ml, 
refluxed f nr c v leino - ml) was 

The ! l ^ SOl '' enC “ aS rel " 0 ^ d in vacuo. 

-e suiting solid was collected by filtration, washed 

tn other to give 5-methoxvlcarbonyl - 3 - 

pvenyipyrazole [3.0 g|. ' 

I-R (KBr) : 2500-3400 ,br) , 1730, 1491, 1744 C W 

NMR (DMSO-dg, 5, : 3.83, 3.88 (total 3K, eachs, 

7.18-7.53 (4H, m, , 7.78-7.34 ,2K. m, , lo'.goX ,4 
(1H, m) ‘ 

APCI-MASS (m/z) : 203 |MiV + > 
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Preparation 14 

A mixture of methyl 3-cyanobenzoate (8.0 g) , sodium 
azide (19.38 g) and ammonium chloride (15.95 g) in N,N- 
dimethylformamide (32 ml) was heated for 2.5 hours at 
5 120°C. The mixture was poured into ice water (300 ml) - 

ethyl acetate (100 ml) . Under ice cooling, to the solution 
was added sodium nitrite (20.5 g) then 

6N-hydrochloric acid until pH was adjusted to 1-2. After 
stirring for 30 minutes at room temperature, the mixture 
10 was extracted with ethyl acetate - tetra'nydrofuran, washed 
with water and brine, dried over magnesium sulfate, 
evaporated- in vacuo to give methyl 3- ( lH-tetrazol-5- 
yl) benzoate (10.01 g). 

IR (KBr ) : 2300-3500 (br) , 1705, 1684, 1618, 

• 15 1562 cm -1 

NMR (DMSO-dg, 6) : 3.93 (3H, s), 7 .'78 (1H, dd, 

J-7.9, 7.9Hz), 8.10-8.20 (1H, m) , 8.25-8.38 (1H, 

m) , 8.60—8.70 (IK, m) 

APCI-MASS (m/z) : 205 (M+H + ) 

20 

Preparation, .JL5 

To the solution of 4-bromobenzyl alcohol (4.85 g) and 
3-tri-n-butylstannyl thiophene (11.6 g) was added 
tetrakis (triphenylphosphine) palladium ( 0 ) (0.9 g) , then the 

25 mixture was heated for one hour at 140°C. After cooling, 
the resulting precipitate was collected by filtration and 
washed with n-hexane to give 4- ( 3-thienyl ) benzyl alcohol 
(2.67 g) . 

IR (KBr) : 3300 (br) , 1425, 1200, 1045, 1014, 

30 777 cm -1 

NMR (CDC1 3 , 5) : 1.72 (1H, t, J=5.9Kz), 4.72 (2H, d, 

J=5 . 9Hz ) , 7.30-7.5C (5H, m) , 7.60 (2rl, dd, J=6.4, 

1.8Hz) 
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Pre Da r^ 1nn 1g 

The following compound was obtained according to a 
similar manner to that of Preparation 15. 

4- (2-Thienyl ) benzyl alcohol 

IR (KBr) •' 3300 <br). 1427, 1213, 1047 806 cm-’ 

- -ci 8 , .. i . 70 (i , , j=5 . 9H2 ,; — 

7 42 ; h 9H2) ' 7 - 08 ,1K ' dd ' >*•!. 3 • 6Hz, , 7.22- 

••2 i4rf, m) , 7.52-7.68 (2H, m) 

£re na r ^ion n 

fixture of ethyl 4-acetylbenzoate (io g) and N N 

iTlurs'TTs-c* Af”r hyl aCetal <41 - 8 ml) " as *•«* *»: 

15 collected by filtrat ^ . reSUl “ n3 S ° lid 

n ' wasnea with ausoDropyi eth^r i-n 
give methyl 4 - [ (£) i • * ^ y “ ecner tc 

( 10.44 g) dimethylaminopropenoyl J benzoate 

IP (KBrl : 1718, 1637, 1578, 1541, 1425 crn'l 

o ™T d6, 51 : 2 - 94 ,3H ' s) ' -- 17 !3h - •>. 

(3H, s), 5.85 (1H, d, J-12.2H2), 7.77 (1H, 
d ' J -12.2 Hz), 7.90-8.05 (4H, mj 
APCI-MASS (m/z) : 234 (M+H + ) 

£reparaf|n n 10 

TO a suspension of lithium alumin-um hydride (569 
rn tetrahydrofuran ,120 ml, was added dropwise a IZZ 

= ‘Var rT ° nyl ' 4 ' ,Pyrr0l ' 1 ' yl,Pyridine <3 -° 3 9! at 
: mlXtUre ^ Stirred « room temperature for 3 
U.s. To the mixture were added sodium fluoride (2 5? «• 

and water ,811 mg, and the mixture was stirred at "m " 
temperature for 30 minutes. The insoluble mate-ials !ere 
removed by filtration and washed with t.trahydr^., " h . 
filtrate was evaporated in vacuo and the residue was' ‘ 
purified by column chromatograohy or si’ica ae> 

(Pyrrol-l-yi ,py ri din- 2 -yi jmethanol u.U g, . 
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IK (K3r) : 3190, 2955, 2345, 1595, 1575, 1500 cm” 1 

NMR (DMSO-d 6 , 6) : 4.58 (2H, d, J=5.8Hz), 5.48 (1H, 
t, J=5 . 8Hz) , 6.35-6.4 (2K, m) , 7.52 (IK, dd, 

J=5 . 6 , 2 . 4Hz ) , 6.55-6.6 (2K, m) , 7.62 (1H, d, 

5 J=1.9Hz), 8.47 (1H, d, J=5.6Hz) 

APCI-MASS (m/z) : 175 (M+H + ) 

Preparation 19 

The following compounds were obtained according to a 
10 similar manner to that of Preparation 18. 

(1) 3- (Pyrazol-3-yl) benzyl alcohol 

IR (Film) : 3245, 2930, 2880 cm -1 

NMR (DMSO-dg, 5) : 4.52 (2K, a, J=5.6Hz), 5.29 (1H, 
15 t, J=5 . 6Hz ) , 6.68 (1H, d, J=2.2Hz), 7. 2-7. 7 (4H, 

m) , 7.76 (1H, d, J=2 . 2Hz ) , 12.9 (IK, br s) 
APCI-MASS (m/z) : 175 (M+H + ) 

(2) ( 6-Phenylpyridin-3-yl) methanol 

20 IR (Film) : 3325, 2865, 1600, 1565, 1475 cm -1 

NMR (CDC1 3 , 6) : 4.74 ( 2H, s), 7.4-7.55 (3H, m; , 

7.7-7.85 ( 2K, m) , 7.9-8.05 (2H, m) , 8.62 (IK, d, 

J=1 . 3Hz ) 

APCI-MASS (m/z) : 186 (M+H + ) 

25 

(3) 4- (Benzoyl amino) benzyl alcohol 

IR (KBr) : 3320, 2840, 1655, 1595, 1545 cm -1 

NMR (DMSO-dg, 6) : 4.50 (2H, d, J=o.7Hz), 5.22 (In, 

t, J=5.7Hz), 7.05 (IK, d, J=7.6Hz), 7.29 (1H, d, 

30 J=7 . 6Hz) , 7. 5-7. 7 (4K, m) , 7.77 (1H, s) , 7.96 

(2K, dd, J=7 . 6, 1.5Hz), 10.23 (1H, s) 

APCI-MASS (m/z) : 228 (M+H” ) 

(4) 4- (Phenylsuifonylamino) benzyl alcohol 

35 IK (Film) : 3515, 3265, 3060, 2935, 2875, i705, 
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NMR 



1650, 

(DMSO-dg, 5) : 
t, J=5 . 8 Hz) , 
J= 8 . 6 Hz) ,7.5 



1615, 1515 cm" - 
‘4.36 (2H, d, J=5 . 8 Hz ) 
7.02 ( 2 H, d, J= 8 . 6 Hz), 
-7.65 ( 3K, m) , 7. 7-7 . 8 



10.21 (1H, s) 



, 5.07 (i 
7.15 ( 2 H, 
(2K, m) , 



APCI-MASS (m/z) : 264 (M+H + ) 



(5) ( 6-Phenyl thiopyridin-3-yl) methanol 

IR (Film) : 3320, 2865, 1590, 1560 cm -1 

NMR (CDCI 3 , 6 , : 2.46 and 2.71 (total 1H, 

J-5.6HZ), 4.64 and 4.72 (total 2H, d, 
6.88 and 7.31 (total 1H, d, J=8.3Hz), 
( 6 H, m) , 8^3-8. 4 (1H, m) 

APCI-MASS (m/z) : 218 (M+H + ) 



t, 

J = 5 . 6Kz ) 
7.4-7.75 



( 6 ) 



4 (Oxazol 5-yl) benzyl alcohol 

IR (KBr) : 3330 (br) , 1510, 1491, 1041 

NMR (CDCI 3 , 6 ) : 4.74 ( 2K, s) , 7.34 (IK, 

7.35-7.50 (2H, m) , 7.59-7.72 (2H, n) 
s) 



818 cm ' 1 
s) , 

/• 7.91 ( 1 H, 



APCI-MASS (m/z) 



176 (M+K + ) 



(7) ( 3- Phenylpyrazol -5-yl) methanol 

lR (KBr) : 2500-3500 (br), 1471, 1360, 1 

766 cm ' 1 



030, 1001, 



NMR (DMSO-dg, 5) : 

( 1 H, m), 6. 52 

7.68-7.90 (2K 
. APCI-MASS (m/z) : 



4.38-4.58 (2H , m) , 4.95—5.37 
- 6.66 ( 1 H, m) , 7.20-7.53 ( 3 H, n) 
/ a), 12.68-13.10 (IK, m) 

175 (M+K + ) 



( 8 ) 



4 (Pyrazoi-3-yl) benzyl alcohol 
IR (KBr) : 2500-3600 (br) , 1522, 

841, 762 cm -1 

NMR (DMSO-dg, 6 ) : 4.51 (2H, d, 

(1H, m) , 6.60-6.74 (1H, br s 



1456, 1419, 

J=5. 7Hz) , 5 . 

' , 7.20—7.85 



1032, 

07-5.2' 
(SH, m) , 
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12.82, 13.24 (total 1H, each br s) 

APCI-MASS (m/z) : 175 (M+H + ) 

(9) 4- (l-Methylpyrazol-5-yl) benzyl alcohol 
5 IR (KBr ) : 2500-3600 (br) , 1495, 1460, 1425, 1385, 

1273 cm -1 

NMR (CDC1 3 , 5) : 2.12 (1H, t, J=5.7Hz), 3.88 (3H, 

s), 4.77 ( 2H, d, J=5 . 7Hz ) , 6.30 (1H, d, J=1.9Hz), 
7.35-7.52 ( 4H, m) , 7.51 (1H, d, J=1.9Hz) 

10 APCI-MASS (m/z) : 189 (M+H + ) 

(10) 3- ( lH-Tetrazol-5-yl) benzoyl alcohol 

IR (KBr) : 2100-3600 (br) , 1562, 1485, 1419, 

1219 cm" 1 

15 NMR (DMSO-d 6 , 6) : 4.61 (2K, s), 5.20-5.60 (1H, 

br), 7.48-7.65 (2H, m) , 7.85-7.98 (1H, m) , 8.05 
(1H, s) 

APCI-MASS (m/z) : 177 (M+H + ) 

20 Prepara tion 20 

To a solution of 3- [ (E ) -3-dimethylaminopropenovl } - 
benzonitrile (48.5 g) in methanol (500 ml) was added acetic 
acid (21.82 g) followed by slow addition of hydrazine 
monohvdrate (18.17 g) at room temperature and the mixture 
25 was stirred at 17.5 hours at the same temperature. The 
mixture was evaporated to dryness and the residue was 
extracted with ethyl acetate. The organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
30 crystal was collected by filtration, washed with 

diisopropvl ether and dried to give 3- (pyrazol-3- 
yl ) benzonitrile (37.71 g) . 

IR (KBr) : 3190, 3075, 2840, 2760, 2230, 1560 cm -1 

NMR ( DMSO-dg, 5) : 6.88 (IK, d, J=2.1Hz), 7.62 (IK, 

dd, J-7.7, 7.7Hz), 7.75 (1H, d, J=7.7Hz), 7.83 
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10 



15 



5 



(1H, br s), 8.16 (IK, d, J=7 . 7Hz ) , 3.24 (1H, S ), 

13.08 ( 1H, br ) 

Prepara 1- inn 

To a suspension of sodium hydride (2.0 ,g) in N,N- 
dimethyl f ormamide (100 ml) was added thiophenol ( 5.51 g) , 
and the mixture was stirred at room temperature for 15 
minutes. To the mixture was added 4-f iuorobenzonitrile 
(6.66 g), and the mixture was stirred at 130“c for 16 hours 
under nitrogen. The mixture was poured into a mixture of “ 
ethyl acetate and ice water and the separated organic layer 
was washed with water and brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give 
4- (phenyl thio) benzonitrile (12 .24 g) as an oil. 

IR (Film) : 3070, 2235, 1595, 1505 cm' 1 

NMR (CDC1 3 , 5) : 7.15-7.3 (2H, m) , 7.65-7.8 (2H, 

m) , 7. 4-7. 6 (pH, m) 

A p CI-MASS (m/z) : 212 (M-rH + ) 

Preparation ?? 

To a suspension of 4- (phenylsulf amoyl ) benzoic acid 
(13.43 g) in 1 , 2-dichloroethane (130 ml) were added thionyl 
chloride (11.52 g) and N, N-dimethylf ormamide (2 drops) and 
the mixture was stirred at 100°C for 2 hours, under 
nitrogen. The resulting solution was evaporated in vacuo 
and the residue was dissolved in dichloromethane (150 ml) . 

To this solution was added N, O-dime thy Ihydroxyl amine-hydro- 
chloride (5.19 g), followed by dropwise addition cf 
triethylamine (9.80 g> at 5“C. The mixture was stirred at 
room temperature for 4 hours. Water was added thereto anc 
the separated organic layer was washed with brine, dried 
over magnesium sulfate and evaported in vacuo. The residue 
was purified by column chromatography on silica gel to give 

N-methyl-N-methoxy-4- (phenylsulf amoyl ) benzamide (11.31 g) 
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as an oil. 

IR (KBr) : 3150, 2950, 2905, 2890, 1625, 1600, 

1570, 1495 cm -1 

NMR (DMSO-d 6 , 5) : 3.24 (3H, s), 3.48 (3H, s), 7.0- 

5 7.2 (3H, m) , 7.2-7. 3 (2H, m) , 7. 7-7. 9 (4H, m) , 

10.38 (1H, s) 



Preparation 23 

To the solution of 4-f luorobenzonitrile (10 g) and 
10 pyrazole (6.74 g) in N, N-dimethylformamide (100 ml) was 

added potassium carbonate (13.7 g) . Then the mixture was 
heated for 4 hours at 120°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (1 t) , washed with 
water, brine, dried over magnesium sulfate and evaporated 
15 in vacuo. The residue was chromatographed on silica gel 
(400 g, eluting with n-hexane - ethyl acetate (3:1)) to 
give 4- (pyrazol-l-yl ) benzonitrile (10.54 g) . 

IR (KBr) : 2226, 1608, 1529, 1394 cm' 1 

NMR (CDC1 3 , 5) : 6.54 (1H, dd, J=2.5, I.8Hz), 7.70- 

20 7.90 ( 5H, m) , 8.00 (1H, d, J=2.5Hz) 

APCI-MASS (m/z) : 170 (M+H + ) 

Preparation 21 

To the solution of 4-f luorobenzonitrile (10 g) and 
25 imidazole (6.74 g) in N, N-dimethylformamide (200 mi) was 
added potassium carbonate (13.7 g) . Then the mixture was 
heated for 2 hours at 120°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (2 (!) , washed with 
water, brine, dried over magnesium sulfate and evaporated 
30 in vacuo to give 4- (imidazol-I-yl ) benzonitrile (10.34 g; . 
IR (KBr) : 2225, 1608, 1520 cm" 1 

NMR (CDC1 2 , O) : 7.27 (1H, s), 7.34 (1H, t, 

J=1 . 2Hz ) , 7.46-7.60 (2H, m) , 7.75-7.89 (2H, m) , 

7.95 (IK, s) 

APCI-MASS (m/z) : 170 (M+H + ) 
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Prepar«H 0n 

To a solution of methyl 4- (l-methylpyrazoi-3- 

yl) benzoate (2.5 g) in dichlorome thane (80 ml) was added 

ropwise di isobutyl aluminum hydride (1.02M toluene 

solution, 25.0 ml) at —60 - — 50°c • 

ou c. After stirring for 30 

minutes at the same temperature, sodium fluoride (4.28 a) 

and water (1.38 ml) was added thereto. The mixture was 

warmed to room temperature over 15 minutes and stirred for 

one hour. Insoluble materials were removed by filtration 

The filtrate was evaporated in vacuo to give 4-(i- 

methylpyrazol-3-yi) benzyl alcohol (1.74 g) . 

IR (KBr> *' 2500-3650 (br), 1508, 1462, 1431, 1360, 

1302 cm' 1 

NMR (CDC1 3 , 5) : 1.90 (1H, t, J=5.7Hz), 3.95 (3H, 

s), 4.70 (2H, d, J=5.7Hz), 6.54 (1H, d, J=2.2Hz), 
7.33-7.43 (3H, m) , 7.74-7.84 (2H, m) 

APCI-MASS (m/z) : 189 (M^H + ) 

Prepara f 

To a solution of 4-bromo-l-methylpyrazole (1 g) in 
ether (15 ml) was added dropwise n-butylii.thium (1.63H in 
hexane, 4.2 ml) keeping the temperature below -60»C. After 
stirring for 30 minutes, a solution of tri-n-butyl tin 
chloride (1.85 ml) in ether (1.85 mi) was added thereto. 
After stirring for one hour, the mixture was warmed to room 
temperature over 30 minutes and stirred for one hour. The 
reaction mixture was diluted with ether, washed with wat~r 
ana brine, dried over magnesium sulfate, and evaporated 
under reduced pressure to give l-methyl-4-tri- (n- 
butyl ) stannylpyrazole ( 2.3 g) 

IR (Neat) : 2930, 1504, 1460, 1120 cm' 1 

NMR (CDCI3, 6 > •' 0.75-1.70 (27H, m) , 3.93 (3H, s), 

7.23 (1H, s), 7.42 (1H, s) 
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Preparation 27 

To a suspension of 5 -bromc- 2 -furancarboxylic acid (10 
g) , N, O-dime thylhydroxvl amine-hydrochloride (5.1 g) and 1- 
hvdroxybenzo triazole (7.07 g) in dichloromethane (300 ml) 
was added dropwise a solution of 1 - (3-drme thvlaminopropyl ) - 
3 -ethylcarbodiimide (6.37 g) in dichloromethane (60 ml) at 
room temperature. The resulting mixture was stirred at 
room temperature for 18 hours. Water (180 ml) was added 
thereto and the insoluble materials were removed by 
filtration. The organic layer was separated and washed 
with brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed on silica gel (350 
g, eluting with ethyl acetate - n-hexane (1:1)) to give 5- 
bromo-2- (N-methyl-N-methoxycarbamoyl) furan (7.60 g) . 

IR (Neat) : 2974, 2937, 1649, 1566, 1477 cm -1 
NMR (CDCI 3 , 6 ) : 3.34 (3K, s) , 3.77 (3H,. s), 6.45 
(1H, d, J=3 . 5Hz ) , 7.09 (1H, d, J=3.5Hz) 

APCI-MASS (m/z) : 234, 236 (M+H + ) 



20 Preparation 28 

To a mixture of 3 -methylbiphenyl (5.0 g) and 
N-bromosuccinimide (5.29 g! in tetrachlorometnane (150 ml) 
was added benzoyl peroxide (144 mg) and the mixture was 
refluxed for 6 hours. The mixture was cooled, and the 
25 insoluble materials were filtered ofi. The filtrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give crude 3-bromomethyl 
biphenyl (6.59 g) as a yellow oil. 

IR (Film) : 3030, 1600, 1575 cm ' 1 

30 NMR (CDCI 3 , 5) : 4.56 (2H, s), 7.25-7.7 (9H, m) 

^reparation. -2.9 

The following compounds were obtained according to a 
similar manner to that of Preparation 28 . 
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( 1 ) 4 -Bromome thylbenzophenone 

IR (KBr > : 3050, 1650, 1605 cm -1 

NMR (CDC1 3 , 5) ; 4.54 ( 2 H, s) , 7. 4 - 7. 95 



(9 H, m) 



( 2 ) 



4 - (Pyridin-3-yl ) benzyl bromide 

NMR <DMSO-d 6 , 61 : 6.10 ,2H. s, , 7. 4 - 8.4 

8. 9-9. 3 { 2H, m) 



( 6 H, m) , 



(3) 



4- (Pyridin-2-yl) benzyl bromide 
IR (Film) : 3050, 3010, 2985, 1735, 

NMR (CDC1 3 , 5) : 4.58 (2H, s) , 7.2-8 

® • 7-8 . 8 ( IK, m) 



1585, 1565 
• 1 (7K, m) , 



cm I 



15 



20 



25 



30 



£reparatinn 

To a solution of 4-ethoxycarbonyl-2- (4- 
chlorophenyl) thiazole {2.68 g) in a mixture of 
tetrahydrofuran ,40 ml, and ethanol ,10 ml, was added 
lithium borohydride 1218 mg, at room temperature and the 
mixture was stired at 50-c for 1.5 hours. The mixtu-e wa 
poured into a mixture of ethyl acetate and ice water, and 
the separated organic layer was washed with water and 
nne, dried over magnesium sulfate and evaoorated in 
vacuo. The residue crystalline solid was collected by 
filtration to give t 2- ,4-chlorophenyl, thiazol-4-yl , methane 

IR (KBr ) ; 3270, 3080, 2920, 2865, 1595, 1595 , 

1505 cm " 1 

NMR (DMSO—dg, 6 , : 4.63 ,2H. d, J-5.8HZ,. 5.40 ,1„ 

t, J-S.8HZ,, 7.51 (1H, s,. 7. 5-7. 6 ,2H. m, , 7.9- 
8 . 0 (2K, m) 

APCI-MA.SS (m/z) : 226 (M-H + ) 



Preparation V) 

and d T ! d SOlUti ° n ° f meth '' 1 6 * c hloronicotinate (6.86 g, 
dihydroxypnenyl borane ,5.85 g, in 1, 2-dimethoxyethane 



35 




WO 96/10559 



PCT/JP95/0 1982 



- 46 - 

(150 ml) was added 2M sodium carbonate aqueous solution (48 
ml), followed by tetrakis ( triphenylphosphine) palladium ( 0 
(2.31 g) and the mixture was refluxed for 16 hours. Tne 
mixture was poured into a mixture of ethyl acetate and ice 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give methyl 6 - 
phenylnicotinate (7.75 g) as a white crystal. 

10 (KBr) : 3070, 3030, 2995, 2945, 2845, 1725, 

1595, 1560 cm -1 

NMR (CDCI 3 , 6 ) : 3.98 (3H, s) , 7 . 4-7 . 6 (3H, m) , 

7.82 (IK, dd, J=8.3, 0.9Hz), 8 . 0-8.1 (2H, m) , 

8.35 (1H, dd, J-8.3, 2.2Hz), 9.28 (1H, dd, J=2.2, 
15 0.9Hz) 

Preparation 3 2 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

20 

N-Methyi-N-methoxy-4- [4- (dimethylamino) phenyl ] - 
benzamide 

IR (KBr) : 3255, 3000, 2815, 1605, 1540, 1505 cm 1 
NMR (CDCl 3 , 6 ) : 3.01 ( 6 H, s) , 3.38 (3H, s), 3.60 

25 ( 3H, s), 6.80 ( 2H, d, J=8.9Hz), 7.5-7.65 (4H, m) , 

7.74 ( 2K, dd, J=6.5, 1.9Hz) 

APCI-MASS (m/z) : 285 (M+K^) 

Prepara tion 33 

30 To a suspension of 4- (pyrrol-l-yl ) benzoic acid (3.74 

g) and N, O-dimethylhydroxylamine-hydrochloride (1.9o g) in 

di chi orome thane (100 ml) was added dropwise a solution of 
1- ( 3 -dimetnylaminopropyl ) - 3 -ethylcarbodiimide (2.43 g) in 
dichl orome thane (15 ml) at room temperature. The resulting 
solution was stirred at che same temperature for 18 hours. 
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15 



20 



25 



30 



Wacer (oO ml) was added to the mixture, and the insoluble 
materials were removed by filtration. The filtrate was 
separated, and the organic layer was washed with b^ine 
dried over magnesium sulfate and evaporated in vacuo. ' T he 
residue was purified by column chromatography on silica gel 

to give 4 - (pyrrol-l-yl) -N-roethyl-N-methoxybenzamide (2.12 
g) as a white crystal. 

xR (KBr ) : 3130, 3045, 2975, 2935, 1640, 1610, 

1580, 1525 cm * 1 

NMP. (CDCI 3 , 6 ) : 3.39 (3K, s) , 3.58 (3H, 3, , 

6.4-6.45 (2-H, m) , 7.15-7.2 (2H, m) , 7. 4-7. 5 (2H, 
m) , 7. 8-7. 9 ( 2H, m) 

AP Cl -MASS (m/z) : 231 (M-rK*) 

Preparation 34 

To a suspension of 3- (pyrrol-2-yl, benzoic acid (5.62 

g), N, O- dime thylhydroxyl amine-hydrochloride (2.93 g) and 1 - 
hydroxybenzotriazole (4.05 g) in dichlorome thane (150 a i , 
was added dropwise a solution of 1- (3-di.methylaminopropyl ) - 
e -hylcarbodiimide (3.o5 g) in dichioromethane (30 ml) a- 
room temperature. The resulting solution was stirred at 
rocrr. temperature for 20 hours. Water (100 ml) was added 
thereto and the insoluble materials were removed by 
filtration . The filtrate was separated and the organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography- on silica gel to give 3 - (pyrrol- 1 - 
yl)-N-methyl-N-methoxybenzamide (5.19 g) as a yellow oil. 

IR (Film) : 3130, 2935, 1645, 1610, 1585, 1500 cm * 1 

NMR CCDCI 3 , 6 ) : 3.39 (3H, s), 3.57 ( 3 K, s)/ 

6.35-6.4 (2H, m) , 7.1-7.15 (2H, n) , 7.45-7.6 r^ H 
m), 8.7-6.75 (1H, m) 

APCI-MASS (m/z) : 231 (M+K + ) 
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Preparation 35 

The following compound was obtained according to a 
similar manner to that of Preparation 34. 

5 [4 - (N-Methyl-N-metnoxy) carbamoylphenyl ] - 

dihydroxyborane 

IR (KBr) : 3380) 1610, 1545, 1510 cm -J - 

NMR (DHSO-d 6 , 5) : 3.25 (3H, s), 3.53 (3H, s) , 

7. 5-7. 8 ( 4H, m) 

10 APCI -MASS (m/2) : 210 (M+H + ) 

Prepara tion 36 

To a suspension of lithium aluminum hydride (348 mg) 
in tetrahydrofuran (30 ml) was added dropwise a solution of 
15 4 - (pyrrol-l-yl) -N-methyl-N-methoxybenzamide (2.11 g) in 

tetrahydrofuran (40 ml) at 5°C and the mixture was stirred 
at 5°C for 1.5 hours. To the mixture were added sodium 
fluoride (1.54 g) and water (495 mg), and the mixture was 
stirred at room temperature for 30 minutes. Tne insoluble 
20 materials were filtered off and washed with 

tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4 — (pyrrol-l-yl) benzaldehyde (1.65 g). 

IR (KBr ) : 3130, 2800, 2745, 1690, 1605, 1520 cm -1 

25 NMR (CDC1 3 , 6) : 6.35-6.45 (2H, m) , 7.15-7.25 (2H, 

m) , 7. 5-7. 6 (2K, m) , 7. 9-8.0 (2K, mi, 9.99 (IK, 

s) 

APCI-MASS (m/z) : 172 (M+H + ) 

30 Preparation 37 

The following compounds were obtained according to a 
similar manner to that of Preparation 36. 

(1) 3- (Pyrrol-l-yl) benzaldehyde 

IR (Film) : 3220, 1700, 1650, 1590, 1540, 1500 cm -1 
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NMR (CDCI 3 , S) : 6.4-6.45 <2H, m) , 7.25-7 ?o (2H 

»)• 7 -5S-7.e <3H. ml, 8.9-8.95 , 2H,' m, 7 2 0 . oe 
( 1H / s) 

APCI-MASS (in/ 2 ) ; 172 (M+H + ) 

(2) 4- ( 4 -Dxme thylaminophenyl ) benz aldehyde 

“ ,KBr ’ : 2 " 5 ' 2810 ' 1895, 2680. 2595 

154 0 or .- 1 

o NMH ,0902 5, : 3.03 (6H, 6.S-6.9 OH, m, , 

OH * 55 <2H ' m ' 7 ' 65 - 7 - 75 ,2H ' =)- 7.85-7.95 

(2H, m), 10.01 (1H, s) 

APCI-MASS (m/z) : 226 (M+H + ) 

(3) 4- (Phenylsulfamoyl ) benzaidehyde 

IR (KBr) : 3260, 3055, 2860, 1695, 1595 cir -1 

NMH (DMSO-dg, 6) : 7.0-7.15 <3H, m) , 7 . 2-7. 3 (2H , 

Tn'n 7 ' 93 <2H ' d ' J=8 * 1HZ) ' 8 * 05 <2K, d, j-s.lFz) 
10.04 (1H, s), 10.48 (1H, br s) 

APCI-MASS (m/z) : 262 (M+H + ) 

<4) 2-Broino “5-furaldehyde 

IR (KBr) : 1670, 1464, 1377, 1271 cm -l 

NHR (CDCI 3 , 5) : 6 57 mb h t_, 

3 - (In, d, J-3.6HZ), 7.1S (ih, 

d ' J=3.6Hz), 9.54 ( 1 H, S ) 

To a suspension of 4-bromobenzaldehyde (1 85 o' and 
4 -f 2uropheny2 I dihydroxvborane ,1.40 „ in to>.'. ene iso nl ■ 
was added powdered potassium carbonate < 2.07 Z * , f H 

^ r lP' len y 1 Pl los Pbi n e) pa 21 adiujn (oT 6 

9. and the mixture was ref2uxed for 24 hours unde- 
— d The mlXtUre P ° Ured a of ethvi 

washed wrt t “ ater ' a " d SSParaCed ° r9aniC la « r «• 

and a " d brlne ' dried ° ver "«9nesium su> fa-e 

and evap ° rated in -cue. The residue was purified Z 
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column chromatography on silica gel tc give 4 — ( 4 — 
f luorophenyl ) benzaldehyde (1.67 g) as a white crystal. 



IR 


(KBr) : 


3055, 


2855, 


2755, 1705, 1600, 1565, 






1520 


cm -x 




NMR 


(CDCI 3 , 


6 ) : 


7.1-7 


.25 (2K, m) , 7.55-7.7 (2H 



m) , 7.71 (2H, d, J=8.2Hz), 7.95 (2H, d, J=8.2Hz), 

10.06 (1H, s) 

APCI— MASS (m/z) : 201 (M+H + ) 

10 Preparation 39 

To a solution of 2-bromo-5-t'niopnenecarbaldehyde (2 g) 
and dihydroxyphenylborane (1.66 g) was added 2M sodium 
carbonate solution (13.6 ml) and 

tetrakis (triphenylphosphine) palladium ( 0) (605 mg). The 

15 mixture was heated for 5 hours at 80°C. The reaction 
mixture was poured into water, extracted with 
dichloromethane. The organic layer was washed with water 
- and brine, dried over magnesium sulfate, evaporated in 

vacuo. The residue was chromatographed on silica gel (100 
20 g, eluting with n-hexane - ethyl acetate (5:1)) tc give 2- 
phenyl-5-thiophenecarbaldehyde (1.80 g) . 

IR (KBr ) : 1647, 1441, 1232, 754 cm -1 

NMR (CDC1 3 , 6 ) : 7.33-7.50 (4H, m) , 7.60-7.80 (3K, 

m) , 9.90 (1H, s) 

25 APCI -MASS (m/z) : 189 (M+H + ) 

Preparation _4_0 

The following compounds were obtained according to a 
similar manner to that of Preparation 39. 

30 

(1) 2-Phenyl-5-furaldehyde 

IR (Neat) : 1674, 1522, 1475, 1257 cm - - 

NMR (CDCI 3 , 5) : 6.85 (1H, d, J=3.7Hz), 7.33 (1H, 
d, J=3 . 7Hz ) , 7.37-7.53 (3H, m) , 7.80-7.92 (2K, 

m) , 9.66 ( 1H, s ) 
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APCI-MASS (m/z) : 173 (M+H + ) 



mi 



10 



15 



<i-«ieny±-2-thiophenecarbaidehyde 

IR fKBr) : 1676 ' 153 9^ 1429, 1173, 760 cm -1 

“® (CDCl3 ' 5> : 7 -30-7.66 (5H, m) , 7.82-7.90 (IK, 

m), 8.00-8.08 (IK, m) , 9.98 (1H, d, J=1.2Hz) 

FAB -MASS (m/z) ; ie9 (M+H + ) 

(3) 4 ( 4 -Methylphenyl) benzaldehyde 

IR (KBr, : 3095, 3060, 2860, 2765, 1690, 1600, 

1575, 1505 cm -1 

NMR (CDCI3, 5) : 2.42 ( 3H, s), 7.29 (2K d 

J=1 0 . 4Hz ) , 7.55 (2H, do, J-6.3, l.SKz)' 7.74 ,2' 

ad J= 6 . 6i 8Hz) , 7. 94 (2H, dd, J-6.6, 1.8Hz,, 

1 0 . Oo ( 1H, s ) 

APCI-MASS (m/z) : 197 (m+H + ) 



20 



25 



30 



35 



(4) 4- (4-Chlorophenyl ) benzaldehyde 

IR (KBr) : 3055, 2820, 2720, 1695, 1605 cm~I 

NMR (CDCI3, 6, : 7. 4-7. 5 (2K, m) , 7.55-7.65 (2H, 

m), 7.7-7. 8 (2H, m) , 7. 9-8.0 (2K, m) , 10.06 

s) 

APCI-MASS (m/z) : 217 (M+H + ) 



(IK, 



(5) 4 (4-Bromophenyl) benzaldehyde 

IR (KBr) : 3050, 2820, 2725, 1705, 1605, 1575, 

1555 cm~I 

mR ,CDC1 3- «> = 7.45-7.55 ,2H. „ , 7.55-7.65 (2 », 

m), 7.65-7.75 I2H, m) , 7.95-8.05 (2H, „) , a0 .06 
(1H, s) 

APCI-MASS (m/z) ; 263, 261 (M+H+j 

Preparation 

solution of 4-carboxybenzaldehvde (3.00 o' ar ~- 

tn ethyl amine (2.23 g, in dichloromethane (50 ml) was addec 




PCT/JP95/0 1982 



WO 96/10559 



dropwise isobutyl chloroformate (3.01 g) at 5°C and the 
mixture was stirred at 5°C for 40 minutes. To this 
solution was added aniline (2.05 g) and the mixture was 
stirred at room temperature for 16 hours. Water was added 
5 to the mixture, and the separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. To the residue was added hexane: ethyl acetate (1:1) 
and the powder was collected by filtration to give 4 
(phenylcarbamoyl ) benzaldehyde (2.24 g) . The filtrate was 
10 evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (1.12 

g) • 

IR (KBr ) : 3340, 3055, 2820, 2725, 1/05, 16o0, 

1575, 1535 cm' 1 

15 NMR (DMSO-dg, 5) : 7.13 (1H, t, J=7.3Hz), 7.3 7.45 

(2H, m) , 7.79 (2H, d, J=7.5Hz), 8. 0-8.2 (4H, m) , 

10.12 (1H, s) , 10.46 (1H, s) 

APCI -MASS (m/z) : 226 (M+H T ) 



20 



25 



30 



35 



? rop *r*l-ion 42 

To a solution of ethyl 4 -aminobenzoate (3.30 g) m 
pyridine (10 ml) was added dropwise benzoyl chloride 
(3.09 g) at 5°C, and the mixture was stirred at room 
temperature for 1.6 hours. The mixture was poured into a 
mixture of ethyl acetate, ice water and 6N hvdrocnloric 
acid (40 ml), and the separated organic layer was washed 



with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized from 
hexane and ethyl acetate (5:1), and the crystal was 
collected by filtration to give ethyl 4 - (benzoylamino: - 

benzoate (5.14 g) . 

IR (KBr) : 3300, 3050, 2980, 1720, 1650, 1530 cm 

NMR ( DMSO-dg, 5) : 1-34 (3H, t, J=7.1Kz), 4.34 (2K, 

q, J=7 . 1Hz ) , 7 . 5-7. 7 (5H, m) , 7.95-8.2 (3H, m) , 

8.45-8.5 (1H, m) , 10.48 (1H, s) 
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APCI-MASS ,(m/z) : 270 (M+H + ) 

£iepargfi rri ^ 

The foliowing compound was obtained according to a 
similar manner to that of Preparation 41 . 

4 (2-Pyridyl carbamoyl ) benzaldehyde 

IR 1KBr) ■' 323 °- 3 ^0, 3115, 3035, 2810, 2725. 

1710, 1675, 1585, 1540 cm -1 
NMR (DMSO— d 6 , 5, : 7.20 (1H, dd, J- 6.8, 1.5Hz,, 

7-8-7. 9 (1H, m), 8.03 (2H, d, J-8.4HS), 8.20 (2= 
d. J-8.4HZ,, 8.15-8.25 UH, m, , 8.4-8.45 ,1H, m," 
10.12 (IK, s), 11.06 (IK, s) 

APCI-MASS (m/z) : 227 (M+H + ) 

Prepara r j r» n ^ 

To a solution of [2- (4-chlorophenyl ) thiazol- 4 - 
yi) methanol ,1.42 g, in chloroform ,80 mi, was added 
estivated manganese dioxide ,5.48 g, and the mixture was 
rerluxed for l.e hours. The mixture was filtered and the 
- .rate was evaporated in vacuo to give 4-formvl-t- ,a. 
chlorophenyl) thiazole (1.29 g) . 

IR (KBr, : 3110, 2840, 1695, 1595, 1575, 1500 c-ri 

NMR (DMSO-d*, 6) • 7 5S-7 *=. nu 

6' 7.65 (2H, m) , 8. 0-8.1 (2H, 

m} , 8.80 (1H, s), 9.99 (1H, s) 
APCI-MASS (m/z) ; 224 (M+H + ) 

Reparation 4 5 

To a solution of <3-phenylpyrarol-5-yi,methano> ,1 -> 0 

91 in acetone ,130 ml, was added activated manganese 
dioxide (6.5 g, and the mixture was refluxed 1.5 hours 
The mixture was filtered and the filtrate was evaporated <n 
vacuo to give 3-phenyl-5-formylpyrazole ( 1.16 g) . 

IR (KBr) : 2400-3500 (br) , 1676, 1473, 1282, 



1192 cm 



-1 



35 
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NMR (DMSO-dg, 5) : 7.20-7.56 (4 K, m) , 7.75-7.95 

( 2H, m) , 9.93 (1H, s), 14.05-14.30 (IK, br) 
APCI-MASS (m/z) : 173 (M+H + $ 



5 Preparation 46 

The following compounds were obtained according to 
similar manners to those of Preparations 44 and 45. 

(1) 3- (Pyrazol-3-yl) benzaldehyde 



10 


IR (Film) : 3325, 


2975, 2920, 2840, 2745 


, 1700, 




1610, 


1585 cm _i 






NMR (DMSO-d 6 , 5) : 


6.84 (1H, d, J=2 . 0Hz) 


, 7.6-8 




( 4H, m) , 8.36 


(1H, s) , 10.07 (1H, s) 


, 13.05 




br s) 






15 


APCI-MASS (m/z) : 


173 (M+H + ) 






(2) 6-Phenyl-3-formylpyridine 






IR (KBr ) : 3060, 


2835, 2785, 2740, 1695, 


1590, 




1560 cm -1 




20 


NMR ( CDCl 3 , 6) : 


7.25-7.4 ( 4H,’ m) , 7.92 


(1H, d. 



J=8 . 3Hz ) , 8.05-8.15 (2H, m) , 8.24 (1H, dd, J=S. 

2.2Hz), 9.14 (1H, dd, J=2.2, 0.7Hz), 10.14 (1H, 

s ) 

APCI-MASS (m/z) : 184 (M+H + ) 

25 

( 3 ) 2 -Formyl- 4- ( pyrrol -i-yl ) pyridine 





IR 


(KBr) : 3110, 2845, 1705, 


1595 cm" 


■1 








NMR 


(DMSO-d 6 , 5) : 6.35-6.4 


( 2H, m). 


7.75- 


00 


(2K 






m) , 7.98 (1H, dd, J=5.2, 


2.5Hz) , 


3.12 


(1H, 


d, 


30 




J=2 . 2Hz ) , 8.80 (1H, d, J : 


=5 . 5Hz ) , 


10.0 


(1H, 


s ) 



APCI-MASS (m/z) : 173 (M+K + ) 



(4 ) 6-Phenylthio-3-formylpyridine 

IR (Film) : 3055, 2840, 2780, 1700, 1585, 1550 cm _ - 

NMR (CDCI3, 6) : 6.94 and 7.49 (total 1H, d. 
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, *” Zl ' 7 - 45-7 ' 65 (6H, m) , 7.89 and 8.14 (total 

Ih dd, J-8.4, 2.2Hz). 8.82 and e.8 7 ‘ (total 1H, 

d ' J ' 2 - 2Hz '' 9 - 98 10.10 (total IK, s , 

APCI MASS (m/z) : 216 (M+H + ) 

(->) 4- (Benzoylamino) benzaldehyde 

IR IKBr) : 3305 ' 3055 ' 2«40, 2735, 1715, 1660, 

1645, 1540 cm~! 

<DMSO-d 6 . 6) : 7.5-7 7 (5H, , 7.95-8.15 (3H, 

APCI ml.''" <1H ' S> ' 10 '° 2 <1H ' S) ' 10 - 54 <1H, S) 

APCI -MAS c> (m/z) : 226 (M+H + ) 

(6) 4- ( Phenyl sul f onylamino ) benzaldehyde 

IR IKBr) : 3240, 3060, 2935, 2850, 2765, 1690, 

1680, 1580, 1510 cm" 1 

NMR (DMSO-d/r , 5) • 7 2 9 * , 0 

6 ' • ' -29 (2H, d, J=8.6Hz), 7.55-7.7 

3d, »), 7.75-7.9 (4H, a, , 9.81 ( 1 „, s) , n.o, 

(1H, s) 

APC - _M ASS (m/z) : 262 (M+H^) 



( 7 ) 4 (3 Thienyl ) benzaldehyde 



IR (KBr) : 1689, 1601, 1211, 1167 cm"* 

NMR (CDC1 3 , 5) : 7.41-7.47 (2K, m) , 7.62 (IK, t 

0-2 inn. 7.70-7.83 (2H, a, , 7.85-7.98 (2H, m , , 

10.02 (IH, S ) 

APCI -MASS (m/z) ; 189 (m+h + ) 

(8) 4 - (2-Thienyl ) benzaldehyde 

IR (KBr) : 1699, 1601, 1213, 1170 cm -1 

HMR (CDClo, 5) : 7 14 flK hh — - 

3 ■ iq (1K ' dd ' ^=5.1, 3.7Hz), 7.40 

(IH, dd, J-5.1, 1.1Hz), 7.47 (IK, dd, J=3.7, 

1.IHZ), 7.70-7.82 (2H, m) , 7.82-7.96 (?- m) 

10.00 (IH, s) "**' ' 

APCI-MASS : 189 (M+H + ) 
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(9) 4- ( Pyrazol-3-yl ) benzaldehyde 

IR (Neat) : 2400-3700 (br) , 1697, 1606, 1211, 1171, 

837 cm -1 

NMR (DMSO-dg,, 5) : 6.90 <1H, d, J=2.3Hz), 7.83 {1H, 

br s), 7.85-8.12 (4H, m) , 10.00 (1H, s) , 13.13 

(1H, br) 

APCI-MASS !m/z) : 173 (M+H) 



10 



15 



20 



(10) 4- { l-Methylpyrazol-3-yl ) benzaldehyde 

IR (KBr) : 1695, 1603, i56o, 143i, 1306 cm 
NMR (CDCI3, 5) : 3.99 (3H, s), 6.64 !1H, d, 

J=2.3Hz), 7.43 (1H, d, J=2.3Hz), 7.86-8.03 (4H, 

m) , 10.01 (IK, s) 

APCI-MASS (m/z) : 187 (M+H + ) 

(11) 4- ( l-Methylpyrazol-5-yl ) benzaldehyde 

IR (KBr) : 1695, 1608, 1568, 1390, 1215, 1184 cm 
NMR (CDCI3, 6) : 3.95 (3H, s), 6.41 (In, d, 

J=1.9Hz), 7.56 (1H, c, J=1 . 9Hz ) , 7.57-7.68 (2H, 
m) , 7.93-8.04 (2H, m) , 10.08 (IK, s) 

APCI-MASS (m/z) : 187 (M+H + ) 



25 



30 



j 9 ) 3 _ ( ih— T errazol- 5-yl ) benzaldehyde 

IR (KBr) : 2400-3500 (br), 1674, 1612, 1560, i373, 

1207 cm - * 

NMR (DMSO-d 6 , 6) : 7.86 (IK, dd, -J=7.7, /.7Hz), 

8.08-8.20 (1H, m) , 8.30-8.42 (1H, m) , 8.57 (IK, 

dd, J-1.5, 1.5Hz), 10.13 (IK, s) 

APCI-MASS (m/z) : 175 (M+H + ) 

Prppara tion 47 

To a suspension of 3- (pyrazol-3-yl) benzor.irrile (37.70 
g) in formic acid (300 ml) was added a suspension of Raney 
Nickel (Trademark : NDT-90) in water (130 ml) and the 

mixture was refluxed for 3.5 hours. The mixture was cooled 



35 




WO 96/10559 



PCT/JP95/0 1 982 



10 



- 57 - 

to room temperature and Raney Nickel was removed by 
filtration and washed with formic acid (150 a n The 
filtrate was evaporated to dryness and dichloromethane and 
ice water were added to the residue. The mixture was 
adjusted to pH ca. 8.5 by addition of SH sodium hydroxide 
aqueous solution. The insoluble materials were removed bv 
celite pad and the filtrate was separated. The organic " 
layer was washed with brine, driedover magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 3- (pyrasol-3- 
yi) oenzaldehyde (37.17 g» 

IR (KBr ) : 3190, 2975, 2840, 1690, 1605, 1585 cm -1 

NMR (DMSO-dg, 5) : 6.84 (1H, d, J=2.2Hz), 7.65 (1H, 

dd, J—l . 6 , 7.6Hz), 7.75-7.85 (2H, m) , 7.84 (i H , # 

d, J-7.6HZ), 8.35 (IK, s) , 10.07 (l H , s) , 13.06 
f IK, br s) 



D 



Prepara tion 4R 

To a solution of 4-f luorobenzaldehyde (2.48 g) and 4- 

d^ m ^^ >hen ° 1 (3 ' 46 g) ln N » N-dimethvl acetamide (20 ml) was 
added powdered potassium carbonate (2.76 g, , and the 

mixture was refluxed for 17 hours. The mix^ur^ wise: 

luj. x dire wss pourea 

m o a mixture of ethyl acetate and ice water, and the 
separated organic layer was washed with water and trine, 
cried over magnesium sulfate and evaporated in vacuo 
residue was purified by column chromatography on silica cel 
V.O give 4- ( 4 -bromophenoxy ) benzaldehyde (1.51 g) . 

IR (KBr) : 3030, 2920, 2840, 2735, 1705, 1600, 

1560 cm“- 

NMR (C0C1 3 , s, .. 6 . 95-7 . 1 ( 4H, m) . 7.45-7.55 ,2H. 

m) , 7. 8-7. 9 (2K, m) , 9.94 (1H, s) 

APCI-MASS (m/z) : 279, 277 (M+H + ) 



R eparation 4g 

To a solution of 4-bromobenzaldehvde (4.96 g) and 
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4 -f luorophenol (4.48 g) in N, N-dimethylacetamide (25 ml) 
was added powdered potassium carbonate (5.53 g) , and tne 
mixture was refluxed for 6 hours under nitrogen. The 
mixture was poured into a mixture of ethyl acetate and 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4 — ( 4 — 
f luorophenoxy) benzaldehyde (1-92 g) as an orange oil. 

10 IR (Film) : 3360, 3075, 2835, 2740, 1695, 1600, 

1585, 1495 cm - - 

NMR (CDCI 3 , 5) : 6 . 7-6 . 8 (1H, m) , 6.85-6.95 (1H, 

m) , 7 . 0-7. 2 ( 4H, m) , 7 . 8-7 . 9 (2H, m) , 9.92 (1H, 

s) 

15 APCI-MASS (m/z) : 217 (M+H + ) 

Preparat ion 50 

To a solution of 4-phenyl thiobenzonitrile (12.23 g) in 
toluene (200 ml) was added dropwise diisobutylaluminum 
20 hydride (1.02M toluene solution) (114 ml) at -70'C over 50 
minutes and the mixture was stirred at -70°C for 30 
minutes. To the mixture were added sodium, fluoride (19.45 
g) and water (6.26 g) , and the mixture was warmed to room 
temperature. The insoluble materials were removed by 
25 filtration and washed with toluene. The filtrate was 
evaporated in vacuo and the residue was dissolved m 
tetrahydrofuran (50 ml) . To this solution w 0 s added 6 N 
hydrochloric acid (19.3 ml) and the mixture was stirred at 
room temperature for 1 hour. The mixture was extracted 
30 with ethyl acetate, and the organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- 
(phenylthio) benzaldehyde (9.83 g) as a yellow oil. 

35 XR (Film) : 3055, 2830, 2745, 169o, 1595, 1560, 
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1505 cm -1 

NMR (CDCI 3 , 5) : 7.15-7.3 (4K, m) , 7.35-7.6 

m) , 7.65-7.75 ( 2 H, m) , 9.91 (1H, s) 
APCI-MASS (m/z) : 215 



(3H, 



Preparai-i^ *1 

T ° a solution of 4- (pyratol-l-ylibentonitrile (5.0 g) 
in dichloromethane (150 mil was added dropwise 
diisobutyl aluminum hydride ( 1 . 02 M toluene solution, 58 mi) 
eeping the temperature below -60*c. After stirring for 
one hour, sodium fluoride (9.95 g) and water (3.2 ml) were 
added thereto. The reaction mixture was warmed to room 
temperature over 30 minutes and stirred for 1.5 hours. 
Insoluble material was removed by filtration. The filtrate 
was concentrated by evaporation in vacuo. The residue was 
dissolved in tetrahydrofuran (25 ml). To he solution wa = 
added IN-hydrochloric acid and stirred for one hour at room 
temperature. To the mixture was added 5s-sodium hydroxide 
solution (10 ml) . The objective compound was extracted 
with dichloromethane. The organic layer was washed with 
water and brine, dried over magnesium sulfate, evaporated 
i- vacuo. The residue was chromatographed on silica gel 

(100 g, n-hexane - ethyl acetate (1:1)) to give 4-(Dyrazol- 
1-yl) benzaldehyde (4.36 g) . 

IR (KBr ) : 1695, 1605, 1390, 1200 cm -1 

NMR (CDCl,, 6) : 6 54 fH hh t-o c , 

- v, (a.ri, dd, o=2. 5, 1.8Hz), 7.79 

(1H, d, J=1.5Hz), 7.65-8.10 (5H, m) , 10.02 (1H, 

s) 

APCI-MASS (m/z) : 173 (M+H + ) 

?reDaratin n 



The following compound was obtained according to a 
simi^a. manner to that of Preparation 5i . 



35 



4 ( Imidazol-l-yi ) benzaldehyde 
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IR (KBr) : 1686, 1606, 1522, 1313 cm 



-1 



NMR {CDC1 3 , 5) 
APCI— MASS (m/z) 



7.15-8.10 (7H, m) , 10.05 (1H, s) 



173 (M+K + ) 



10 



15 



20 



Preparation 53 

To a solution of methyl 5-phenyl-3- 
isoxazolecarboxylate (4.73 g) in dichlorometnane (150 ml) 
was added dropwise diisobutylaluminum hydride (1.02M 
toluene solution 45.7 ml) at -7C*C - -60°C. After stirring 
for one hour at the same temperature, sodium rluoride (7.83 
g) and water (2.52 ml) were added thereto. The mixture was 
warmed to room temperature over 30 minutes and stirred for 
one hour. Insoluble materials were removed by filtration. 
The filtrate was evaporated in vacuo. The residue was 
chromatographed on silica gel (85 g, n-hexane - ethyl 
acetate ( 3 : 1 )) to give 5 -phenyl- 3 -isoxazolecarbaldehyde 
(1.94 g) . 

IR (KBr) : 3126, 1713, 1568, 1456, 1184 cm" 

NMR (CDCI 3 , 6 ) : 6.90 (1H, s) , 7.35-7.66 (3H, m) , 

7.75-7.92 ( 2K, m) , 10.20 ( 1 H, s) 



25 



30 



Preparat ion 54 

To the solution of 4 -bromobenzaldehyde (462 mg) and 1- 
methyl-4-tri-n-butylstannylpyrazole (1.1 g) was added 
tetrakis (triphenylphosphine) palladium (0) (87 mg). Then the 

mixture was heated for 3 hours at 140°C. After cooling, 

:he reaction mixture was diluted with toluene (6 ml). An 

g ) was 



^ - 



~1 u 



35 



aaueous solution (5 ml) of potassium rluoride 
added to the mixture and stirred for one hour. Insoluble 
niaterial was removed by filtration. The filtrate was 
washed with water and brine, dried over magnesium sulrate, 
and evaporated in vacuo. The residue was chromatographed 
on silica gel (40 g, eluting with n-hexane - ethyl acetate 
(1:2)) to give 4- ( l-methyipyrazol-4-yl ) benzaldehyde (427.4 

mg) . 
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IR (KBrJ : 1693, 1605, 1169, 831 cm'1 

"" ‘ 7 CD 7 C 3 3 '„ ‘ 3 - SS ■*. 7.S7-7..7- , 2 H, m,. 

7 - 85 ,iH ' s) - 7 -— 

APCI-MASS (m/z) : 187 (M+H*) 

Prenarahjpi-, cc 

To a solution of oxalyl chloride (1,5 ml) i„ 
d-chloromethane ,30 ml, was added a solution of dimethy. 
sulroxide <1.83 ml) in dichloromethane (4 ml, 

=r helow - 6 °.c After 20 minutes, 4 -,oxazol- 5 - 
yl, benzyl alcohol , 2.5 g, in dichlotomethane ,25 ml, and 
dimethyl sulfoxide ,2 ml, was added dropwise at the same 

r;:::: h r stirred for ° ne hour - - - 

reaction t " “ d f ° r 30 1»»tes. The 

-tion mixture was warmed to room temperature over 30 

“o'' t £ter Stirri " 9 £ ° r ° ne hOUr ' the «*««• — 

dried 6 q “ lth and brine, 

cried over magnesium sulfate, evaporated in vacuo. T he 

with n 6 h“ aS Chr0, " at09ra - nhed « “«ca gel ,80 g, eluting 
with n-hexane - ethyl acetate , 1 : 1 ,, to give 4 -,cxazol- 5 - 
yl , benzaldehyde ( 2.20 g, . 

IR (KBr , : 1693, 1610, 1211, 1 m, S29 ^,-1 

(CDC1 o, ; "7 54 flL* _ c 

3 ' '- b4 (lh ' 7-75-8.05 ( 4H, m) , 

8-00 (1H, s) , 10.03 (1H, S ) 

APCI-MASS (m/z) : 174 (H+H + ) 

Reparation ss 

.TO the solution of 3- ( 1H- tetrazol-5-yl , benzaldehvde 
U ;° g) ln Pyridine (15 ml) was added 
trzphenylchloromethane (1.76 g) a ~ 0-5— Tho 

t-rred iD r 4 nours at room temperature. The reaction 
mixture was poured into water and extracted with e-hv’ 
acetate. The organic layer was washed with dll. 
hydrochloric acid, water, brine, dried over magnesium 
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sulfate, evaporated in vacuo to give 3 - ( 1-trityl-lH- 

tetrazol-5-yl) benzaldehyde (2.51 g). 

IR (KBr) : 1699, 1516, 1491, 1446, 1201 cm 

NMR (DMSO-dg, 5) : 7.05-7.20 and 7.38-7.53 (15H, 

5 m) , 7.80 (1H, dd, J=7 . 7 , 7.7Hz), 8.05-8.14 (1H, 

m) , 8.30-8.40 (1H, m) , 8.50-8.55 (1H, m) , 10.12 

<1H, s) 

preparation 57 

10 The mixture of 4-f ormylbiphenyl (3.64 g) and 

cycloheptylamine (2.49 g) was heated at 120°C for 6 hours 
under nitrogen. The mixture was cooled to room temperature 
and dissolved in ethanol (30 ml) - To the solution was 
added carefully sodium borohydride (757 mg) , and the 
15 mixture was stirred at room temperature for 1 hour. The 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
20 chromatography on silica gel to give N-(4- 

biphenylylmethyl) cycloheptylamine (5.24 g) as a yellow oil. 
IR (Film) : 3030/ 2920/ 2850 cm 

NMR (DMSO-d 6 , 6) : 1.3-1. 9 (12H, m) , 2 . 5-2 . 7 (In, 

m) , 3.72 (2H, s) , 7 . 3-7. 7 (9H, m) 

25 APCI-MASS (m/z) : 280 (M+H + ) 

Prpnaration £8 

The suspension of 4- ( 4- (dimethyl amino) phenyl ] - 
benzaldehyde (640 mg) and cycloheptylamine (643 mg) in 
30 toluene (3 ml) was stirred at 120°C for 5 hours under 
nitrogen. The mixture was evaporated to dryness and 
dissolved in ethanol (20 ml). To this solution was added 
sodium borohydride (107 mg) and the mixture was stirred at 
room temperature for 1 hour. The mixture was evaporated to 
35 dryness and the residue was extracted with dichloromethane. 
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The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo The . •_ 

purified by column chromatography on silica gel revive 7“ 

cycloheptyl 9-M- .dimethylamino.phenyl^enzylamine 'Z 

IR ,KBr ’ : 3275 ' 3025, 2920, 2850. 2805, 1610, 

J-535/ 1505 cnT ^ 

3 2 *° (12H ' 2.65-2.85 (1H 

m), 2.99 (6H, s), 5.79 (2H, s), 6.80 (2H, d, ’ 

J 8 ‘ 8H2) ' 7 ' 34 <2H, d, J-8.8H?), 7 . 45-7 . 65 (4H 
m) ' 

APCI-MASS (m/z) : 323 (M+H + ) 

£reDaratip n 50 

The mixture of 4-phenoxybenzaldehyde ( 1.98 g, and 

benrylamrne ,1.61 g, „as stirred at 120‘c for a „ 
nitrooen TKm • «. for ’ 4 hour s under 

g . The mixture was cooled to room temperature and 

issolved in ethanol ,20 ml). To this solution was added 

sodrum borohydride ,378 mg, and the mixture was stirred a- 

zzizzt for 1 hour - The ~:: d ~ 

T he organic 1 “ ““ ««. dichloromethane . 

-he organic layer was washed with brine, dried over 

purif!er'b SUlf r e 3nd eVaP ° rated in vacu °- The residue was 
P ^ ied by column chromatography on silica gel to give K- 

en^-yl 4 phenoxybenzylamine (2.07 g) , 

IR (Film) : 3035, 2915, 2820, 1680, 1505 cm 

NMR (CDCl-n, 6) • 7 70 ,,u 

3 ' ’ ■ 3 - 78 (2H ' s), 3.82 (2H, S), 6.9- 
7 -4 (14H, m) 

APCi-MASS (m/z) : 290 (M+H + ) 

■Ere paration 6n 

The mixture of 4-phenoxybenzaldehyde ,1.93 g, and 
furfurylamine , 1.61 g, „ as stirred at 120 -c for 9 hours 

and d^rrr The mixture was c °° ied - 

dissolved in ethanol ,20 ml). To this solution was 
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added sodium borohydride {378 mg) and the mixture was 
stirred at room temperature for 1 hour. The mixture was 
evaporated to dryness and the residue was extracted with 
dichlorome thane. The organic layer was washed with brine, 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give N-furfuryl-4-phenoxybenzylamine (2.51 g) . 

IR (Film) : 3060, 3035, 2920, 2830, 1590, 1505 cm 

NMR (CDCI 3 , 5) : 3.76 (2H, s) , 3.80 (2H, s), 

6.15-6.2 (1H, m), 6.3-6.35 (1H, m) , 6 . 9-7. 4 (10H, 

m) 

APCI-MASS (m/z) : 280 (M+H + ) 



Preparation 61 

The following compounds were obtained according to 
similar manners to those of Preparation 57, 58, 59 and 60. 

(1) N- ( 2 -Biphenylylmethyl) -cycloheptylamine 

IR (Film) : 3060, 3020, 2935, 2910, 2850, 1460 cm ' 1 

NMR (CDCI 3 , 5) : 1.2-1 . 8 (12K, mi, 2. 4-2 . 6 (1H, m) , 

3.71 (2H, s), 7. 2-7. 5 (9H, m) 

APCI-MASS (m/z) : 280 (M+H + ) 

(2 ) N-Cycloheptyl-4-phenoxybenzylamine 

IR (Film) : 3030, 2920, 2850, 1590, 1505 cm " 1 
NMR (CDCI 3 , 5) : 1 . 4-2.0 (12H, m) , 2 . 6-2 . 8 (1H, 

n), 3.75 (2K, s), 6 . 9-7. 4 (9H, m) 

APCI-MASS (m/z) : 296 (M+H + ) 

(3) N-Cyclohexyl-3-phenoxybenzylamine 

IR (Film) : 3035, 2925, 2850, 1585 cm -1 

NMR (CDCI 3 , 5) : 1 . 3-2.0 (12H, m) , 2. 6-2.8 (In, m; , 

3.75 (2H, s), 6 . 8-7. 4 (9H, m) 

APCI-MASS (m/z) : 296 (M+H + ) 



35 




WO 96/10559 



PCT/JP95/01 982 



- 65 - 

H) N-Cycloheptyl-( 2 - (4-chlorophenyl , thiazol- 4 - 
yl ] methyl amine 

IR (KBr) : 2930, 2850, 1595 cm" 1 

" MR (DMS °- d 6' = 1-3-2. 2 C12H, 2 . 6-2. 8 UK 

■’I 3 ‘ 84 ,2H ' S) ' 7 ' 49 •). ’-5-7.6 (2H, 'ml , 

7. 9-8.0 (2H, m) 

APCI-MASS (m/z) ; 321 (M+H + ) 

(51 N-Cycloheptyl- <2-phenyli„udazol-S-yl, me thylamine 

IR (KBr) : 3080, 2925, 2855, 1575 cp-l 

NMR (DMSO— dg, 5) : 1.3-1 . 9 (12H, m) . 2.6-2.75 (1H 

3.62 (2K, br a), 6.82 and 7.06 (total 1H, br 
s), 7.25-7.45 (3H, m) , 7.8-7.95 (2H, m) , 12.28 
(1H, br) 

(m/z) : 270 (M+H + ) 



(6) N -Cycloheptyl-4-(pyrrol-l-yi )be nzylamine 

IR (Film) : 2925, 2850, 1610, 1525 cm -1 

NMR (CDC1 3 , 5) : 1. 3-2.0 (12H, no , 2 . 6-2 . 8 < 1 H , , 

3-79 (2„, s) , 6. 3-6. 4 (2H, m) , 7. 0-7.1 (2H , , 

7.3-7.45 ( 4H, m) 

APCI-MASS (m/z) : 269 (M+H + ) 

(7) N-Cycloheptyl-3- (pyrrol-l-yl)benzylamine 

IR (Film, : 2925, 2850, 1610, 1595. 1545. 1500 crn'l 

,CDC1 3- 5 > = 1-4-1.95 (12H, mi, 2. 6-2. 8 ,1H 

6.30-6.35 (2H, ml, 7.10-7.15 (2H, no , 7 'l 5 - 
7 -45 ( 4H, m) 

APCj.-mass (m/z) : 2 69 (M+H + ) 

.8, N-Cy=lo he ptyi- I 4- ( pyr r oi-i-yi )p y rldi „-2.yi ]me t h yi amin e 
IR (dim) : 3305, 3135, 3100, 2925, 2855, 1600, 

1575 cm 1 

NMR (DMSO-dg, 5) : 1. 3-2.0 (12H, m) , 2 55 _, , (1H 

3 ' 82 ,2H ' s) ' (2H, m), 6.5-6.55", 2H. 
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m) , 6.55-6.6 ( 1 H, m) , 6.65-6.7 (1H, d, J=2.2Hz), 

8.47 (1H, d, J=5 . 6 Hz ) 

APCI-MASS (m/z) : 282 (M+H + ) 

5 ( 9 ) N-Cycloheptyl ( 6-phenylpyridin-3-yl ) methylamine 

IR (Film) : 3030, 2910, 2850, 1560 cm -1 
NMR (CDCI 3 , 5) : 1. 4-2.0 (12K, m) , 2. 6-2 . 8 (1H, m) , 

3.83 (2H, s) , 7. 3-7. 5 (2H, m) , 7.65-7.8 (2H, m) , 

7.95-8.05 (2H, m) , 8.61 (1H, s) 

10 APCI-MASS (m/z) : 281 (M+H + ) 

(10) N-Cycloheptyl-3- (pyrazol-3-yl) benzylamine 

IR (Film) : 3210, 2915, 2850, 1610, 1540 cm -1 
NMR (DMSO-d 6 6 ) : 1.3-1. 9 (12H, m) , 2 . 5-2 . 7 ( 1 H, 

15 m) ' 3 ' 72 (2H, s), 6.68 (1H, d, J=2.1Hz), 7.15-7.8 

( 5H, m) 

APCI-MASS (m/z) : 270 (M+H + ) 

( 11 ) N-Cycloheptvl-4- (4-f luorophenyl ) benzylamine 

20 IR (Film) : 2925, 2855, 1500 cm -1 

NMR (CDCI 3 , 6 ) : 1. 4-2.0 (12K, m) , 2.65-2.85 (1H, 

m), 3.81 (2H, s), 7.05-7.2 (2K, m) , 7.35-7.6 ( 6 H, 
m) 

APCI-MASS (m/z) : 298 (M+H + ) 

25 

( 12 ) N-Cycloheptyl-4- (4-chlorophenyl) benzylamine 

IR (KBr ) : 3030, 2925, 2855, 1485 cm -1 

NMR (CDCI 3 , 5) : 1.35-2.0 (12H, m) , 2. 6-2 . 8 (IK, 

m) , 3.82, (2H, s) , 7.4-7 . 6 ( 8 H, m) 

30 APCI-MASS (m/z) : 314 (M+H + ) 

(13) N-Cycloheptyl-4- ( 4-bromophenyl ) benzylamine 

IR (KBr) : 3035, 2925, 2855, 1480 cm -1 

NMR (CDCI 3 , 5) : 1. 3-2.0 (12H, m) , 2. 6-2.8 (IK, m) , 

3.81 (2H, s), 7.35-7.65 ( 8 H, m) 



35 
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APCI— MASS (m/z) : 360, 358 (M+H + ) 

(14) N-Cycloheptyl- 4 - ( 4-methylphenyl ) benzylanine 
IR (Film) : 3025, 2910, 2855, 1500 cm -1 

NMR (CDCI 3 , 5) : 1.3-2 . 0 (12H, m) , 2.39 (3H, s), 

2.65-2.8 (1H, m) , 3.81 (2H, s) , 7.24 (2K, d, 

J=7. 6 Hz) , 7.37 (2H, d, J=8.3Hz), 7.4-7 . 6 (4H, m) 
APCI -MASS (m/z) : 294 (M+H + ) 

(15) N-Cycloheptyl-4- (4-bromophenoxy) benzylamine 

IR (Film) : 3030, 2925, 2850, 1585, 1505, 1480 cm -1 

NMR (CDCI 3 , 6 ) : 1. 3-2.0 (12H, m) , 2. 6-2 . 8 (1H, m) , 
3.75 (2H, s)., 6.8-7. 0 (4H, m) , 7.25-7.5 (4H, m) 
APCI-MASS (m/z) : 376, 374 (M+H + ) 

( 16 ) N-Cycloheptyl-4- (4-phenyl thio) benzylamine 

IR (Film) : 2920, 2850, 1510 cm ' 1 

NMR (CDCI 3 , 6 > -• 1. 3-2.0 (12H, m) , 2.55-2.75 (1H, 

m) , 3 - 75 (2H, s), 7.2-7. 5 ( 9H, m) 

APCI-MASS (m/z) .- 312 (M+H + ) 

( 17 ) N-Cycloheptyl- ( 6 -phenyl thiopyridin- 3 -yl ) methyiamine 

IR (Film) : 3305, 2925, 2850, 1700, 1585, 1560 cm ' 1 

NMR (CDCI 3 , 5) : 1. 3-2.0 (12H, m) , 2. 55-2.75 (in, 

m), 3.71 (2H, s), 6.87 (IK, d, J=8.2Hz), 7. 4 - 7. 7 

( 6 H, m) , 8.35-8.4 (1H, m) 

APCI-MASS (m/z) : 313 (M+H + ) 

(lo) N-Cycloneptyl-4- ( 4-benzoylamino) benzylamine 

IR (Film) : 3265, 3150, 3070, 2925, 2850, 1645, 



1615, 1595, 1551 



:ia 



-1 



NMR (DMSO— d 6 , 5) : 1.3-1. 9 (12H, m) , 2.55-2.7 (l K , 

m) , 3.69 (2H, s), 7.07 (1H, d, J=7.7Hz), 1.21 

(1H, t, J=7.7Hz), 7. 5-7. 8 (5H, m) , 7. 9-8.0 (2H, 
m) , 10.22 (1H, s) 
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APCI-MASS (m/z) : 323 (M+H + ) 

(19) N-Cycloheptyl-4- ( 2 -pyridylcarbamoyl) benzylamine 

IR (KBr ) : 3305, 2925, 2855, 1680, 1610, 1580, 

1535, 1505 cm " 1 

NMR (DMSO-dg, 5) : 1.3-1. 9 (12H, m) , 2. 5-2. 7 (1H, 

m) , 3.76 ( 2H, s) , 7.17 (1H, dd, J=6.3, 4.9Hz), 

7.45 (2H, d, J=8.2Hz), 7.98 (2H, d, J=8.2Hz), 

7. 8-7. 9 (1H, m) , 8.19 (1H, a, J=8.4Hz), 

8.35-8.4 (1H, m) , 10.70 (1H, s) 

APCI-MASS (m/z) : 324 (M+H + ) 

(20) N-Cycloheptyl-4- ( 4-f luorophenoxy ) benzylamine 

IR (Film) : 2925, 2855, 1505 cm " 1 

NMR (CDCI 3 , 5) : 1 . 4-2.0 (12H, m) , 2.65-2.8 (1H, m) , 

3.75 (2H, s) , 6.85-7.1 ( 6 H, m) , 7.2-7.35 (2H, m) 

APCI-MASS (m/z) : 314 (M+H + ) 



20 



25 



30 



(21) N-Cycloheptyl-4- (phenylsulf amoyl ) benzylamine 

NMR (DMSO-dg, 6 ) : 1.2-1 . 8 (12H, m) , 2 . 5-2 . 6 (1H, 

m) , 3.70 ( 2H, s), 7.0-7.15 (3H, m) , 7.15-7.25 

( 2H, m), 7.47 (2H, d, J=8.3Hz), 7.68 (2H, d, 

J=8.3Hz), 10.23 (1H, s) 

APCI-MASS (m/z) : 359 (M+H + ) 

(22) N-Cycloheptyl-4- ( 3-thienyl ) benzylamine 

IR (KBr) : 2924, 1458, 1201, 775 cm 1 

NMR (CDCI 3 , 5) : 1.30-1.98 (12H, m) , 2.62-2.78 (IK, 

rn), 3.80 ( 2H, s), 7.30-7.47 (5H, m) , 7.50-7.60 

( 2H, m) 

APCI-MASS (m/z) : 286 (M+H + ) 



(23) N-Cycloheptyl-4— (2-thienyl)benzylamine 

IR (Neat) : 2924, 1502, 1458, 1101, 810 cm " 1 

NMR (CDCI 3 , 6 ) : 1.30-1.98 (12H, m) , 2.62-2.78 (IK, 



35 
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3 : 79 ,2H ' s) - 7 -° 7 <«- j-s.i, 3.6Hz,, 

7.22-7.40 (4H, m), 7.50-7.65 (2H, m) 

APCI-MASS (m/z) : 286 (M+H + ) 

(24, N -Cycloheptyl-4-(pyrazol-l-yl )h) enzylaii.ine 

IR ‘ Nea ' :, : 2927 ' 1«0. 1525, 1460, 1394 cp-l 

NMR (CDC1 3 , 5, : 1.30-1.95 (12H, »> , 2.60-2.76 (IF 

3 ;S1 ,2H. s), 6.46 (1H, t. J=2 . 1Hz, , 7.36 
7.46 (2H, »), 7.58-7.66 (2H. a,,. 7.71 ,1 H d 
J-1.6HZ), 7.91 (1H, d, J=2.1Hz) 

APCI-MASS (m/z) : 270 (M+H + ) 

(25, N-Cycloheptyl- 4 -Umidazol-l-yl, benZ y lanine 
IR (Neat) : 2922, 1522, 1303, 1057 cp'l 

(CDCU, 6) r 1 30—1 qq /i^u 

, 3 1 - 3 ° 1>98 (12H ' m),. 2 . 60 - 2.80 (1H, 

m)/ 3.83 (2H# s) 7 on /itj -a . 

' S; ' / * 20 < 1H ' d # J-l.OHz), 7.27 

(1H, d, J-l.OHz), 7.30-7.50 (4H, m) , 7.84 (1H „ 

APCI-MASS (m/z) : 270 (M+H + ) 

‘ 26 ’ l-p eth yl p y ra z 0 l-4-yl )b e n2ylamine 

IR (KBr, : 3277, 2924, 1572, 1443, 1194. 807 OT -1 

NMR (CDC1 3 , 6) cm 



■ 3 / 5) 


: 


1 . 3-0- 


- 2.20 


3.78 


(2H, 


s) , 


3.94 


7.58 


(1H, 


s) , 


7.74 | 


(m/z 


) : 


284 


(M+H + ) 



1271 rR C m 1OhePtyl ' 2 ' ,2 " Phenylthi0Phen " 5 ' yl,mech l' la! "l'>* 

IR (Neat, : 2924, 1599, 1462, 754 crn'l 

NMR (CDC1 3 , 6 , : 1.30-1.98 (12H, », , 2.66-2.85 (1H, 

3-98 <2H ' s >- 6 - 87 (1H. d, J=3 . 6 Hz ) , 7 15 
(1H, d, J— 3.6Hz), 7.16-7.45 (3H, m, , 7.52-7.64 
(2H, m) 

(m/z) : 286 (M+H + ) 

(28) N-Cycloheptyl-4- (oxazol- 5 -yl , benzylamine 
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IR (KBr ) : 2924, 1510, 1485, 1103, 822 cm -1 

NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.60-2.80 (1H, 

m), 3.81 ( 2H, s), 7.33 (1H, s), 7.33-7.46 (2H, 

m) , 7.55-7.69 (2H, m) , 7.90 (1H, s') 

5 APCI-MASS (m/2) : 271 (M+H + ) 

(29) N-Cycloheptyl- (2-phenylfuran-5-yl)methylamine 
IR (Neat) : 2924, 1545, 1456, 1020, 760 cm ^ 

NMR (CDCI3 , 5) : 1.30-1.95 (12H, m) , 2.64-2.80 (1H, 

10 m) , 3.84 (2H, s) , 6.24 (1H, d, J=3.3Hz), 6.57 

(1H, d, J=3 . 3Hz ) , 7.17-7.45 (3H, m) , 7.58-7.72 
( 2H, m) 

APCI-MASS (m/z) : 270 (M+H + ) 

15 (30) N-Cycloheptyl- ( 5-phenylisoxazol-3-yl ) methylamine 

IR (Neat) 2926, 2854, 1616, 1574, 1456, 1113, 

766 cm -1 

NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.82 (1H, 

m) , 3.90 ( 2H, s), 6.53 (1H, s), 7.34-7.53 (3K, 

20 m) , 7.70-7.86 (2H, m) 

APCI-MASS (m/2) : 271 (M+H + ) 

(31 ) N-Cycloheptyl- ( 3-phenylpyrazol-5-yl ) methylamine 

IR (Neat) : 2300-3600 (br) , 1570, 1460, 1358, 

25 1026 cm -1 

NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.65-2.82 (1H, 

m) , 3.92 ( 2H, s), 6.46 (1H, s) , 7.20-7.50 (3H, 

m) , 7 . 64-7 . 80 (2H, m) 

APCI-MASS (m/z) : 270 (M+H + ) 

30 

( 32) N-Cycloheptyl- ( 4-phenylthiopnen-2-yl ) methylamine 
IR (Neat) : 2924, 2852, 1502, 1458, 1367, 841, 

735 cm - ^ - 

NMR (CDCI3, 6) : 1.32-1.98 (12H, m) , 2.70-2.88 (1H, 

m) , 4.01 ( 2H, s) , 7.19-7.62 (7H, m) 
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APCI-MASS (m/ 2) : 286 (M+H + ) 

(33, N-Cycloheptyl- 4 - (pl , ra201 .3. yl)beniylamine 

I R (Neat, : 2300-3600 ,b r , , 1514. 1456, 1350, 

1205 cm~l 

6) - 1 - 20-1 . 93 (12H , 2.50-2.72 

( . m), 3.73 (2H, s), 6.61 ( 1H , d , j =1 . 91iz)r 

•30 7.90 (5H, m), 12.70-13.40 (1 H/ far) 
APCI-MASS (m/z) : 270 (M+H*) 

0 

<34> n^r pt i;r a - methyipyr -° 1 - 3 ----''--- 

: 2922, 2852, 1510, 1462, 1429, 1358, 

1234 cm“l 

<CK1 r 51 : 1 - 30 - 1 - 98 <»H. «. 2.61-2.73 ,1H. 

, 3 - 80 ,2H ' S1 - <3H. SI, 6.52 (1H, d , 

2 * 2HZ)/ 7 -29-7.40 ( 3H, m), 7.70-7.80 (2H ml 
APCI-MASS (m/z) : 284 (M+H+) 

(35, N-Cycloheptyl-4- ,l-methylpy ra20l _ 5 _ y , , ben lami 

IT, : s —' “ 93 - I462 ' i3es - — 

( Cl3 ' 6) : 1 -32-1.98 ( 12H, m) , 2.62-2.8’ aK 

m) , 3.83 (2H, s) 3 flq „ *' 

' S), 3.89 ( 3n, s), 6.29 (1H, d 

J = 1 . 9Hz , , 7.33-7.46 ,4„. , ,. 51 (1H , „ 

J=1 . 9Hz ) 

APCI-MASS (m/z) : 284 (M+H + ) 

(36) N-CycloheDtyi-3- ( 1-trlt vi - 1 w 4- = *. . 

tr (KBr ) , Q ,„ 1 H~ te trazol-5-yi ) benzyl ami n< 

- R <KBrl : 2922 ' 2S52 ' 1697, 1515, 1452, 750 

698 cm' 1 

61 = 1 - 3 °- 1 - 99 (12H, m, , 2.62-2.78 ,1H 

- 83 ,2H ' Sl ' ( 1 7 H , ml , 7.96-8.17 

(2H, m) 

FAB-MASS (m/z) ; 514 (M+H + ) 

(37) N-Cycloheptyl-4- (phenylcarbamoyl ) benzylamine 
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IR (KBr) : 3475, 3345, 3055, 2925, 2850, 1645, 

1600, 1525, 1505 cm' 1 

NMR (DMSO-d 6 , 5) : 1-3-1. 9 (12H, ml, 2.5-2.65 (1H, 

m) , 3.78 ( 2H, s), 7.09 (1H, t, J-7.3HZ), 7.35 

(2H, S), 7.48 (2H, d, J=8.2Kz), 7.78 (2H, d, 

J=7 . 5Hz ) , 7.90 <2H, d, J=8.2Hz), 10.20 < 1 H, s) 

APCI-MASS (m/z) : 323 (M+H + ) 

(38) N-Cycloheptyl-4- (phenylsulfonylamino) benzylamine 

IR (KBr) : 3130, 3015, 2930, 2855, 1610, 1570, 

1505 cm -1 

NMR .(DMSO-dg, 6) : 1.2-1. 8 (12H, m) , 2.5-2.o (1H, 
m) , 3.58 (2H, s) , 6.99 (2H, d, J=8.5Hz), 7.16 
(2H, d, J=8 . 5HZ) , 7.45-7.6 (3H, m) , 7.65-7.75 

(2H, m) 

APCI-MASS (m/z) : 359 (M+H ) 



The 



PrppfimiQn 62 , 

The mixture of 4-formyl-2- ( 4 -chlorophenyl) thiazo.e 

20 (2 24 g) and benzylamine (2.14 g) was stirred at 120 C 

under nitrogen for 5 hours. The mixture was cooled to room 
temperature and dissolved in ethanol (30 ml). To this 
solution was added sodium borohydride (378 mg) and tne 
mixture was stirred at room temperature for 1.1 hours. 

25 mixture was evaporated to dryness and the residue was 
extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

, N-benzvl- (2- ( 4 -c'nlorophenyl ) thiazol- 

cnromatography to give N benzy 

30 4-yl] methylamine (3.22 g) . 

IR (Film) : 3060, 3030, 2915, 2835, 1495 cm 

NMR { DMSO- d g , 5) : 2.64 UH, br s), 3.67 (2K. SI, 

3.76 I2H, SI, 7. 2-7. 4 (5H, ml , 7 . 52 UH, si, 

7.6 ( 2H, m) , 7 . 9 - 8.0 (2H, m) 

APCI-MASS (m/z) : 315 (M+H + ) 



7 . 5 - 
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Preparation 

The mixture of 3-bromomethylbiphenyl (6.58 g) ' and 
cycloheptylamine (6.03 g) was stirred at 120°c for 3.5 
hours under nitrogen. The mixture was cooled to room 
5 temperature, and the mixture of dichlorometnane and water 

were added thereto. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give N- (3-biphenylylmethyl ) - 
10 cycloheptylamine (4.49 g) as an orange oil. 

IR (Film) : 3060, 3030, 2920, 2850, 1460 cm -1 

NMR (CDCI 3 , 6) : 1. 4-2.0 (12H, m) , 2.7-2.85 (1H, 

m), 3.85 (2H, s), 7. 3-7. 7 (9H, m) 
APCI— MASS (m/ 2 ) : 280 (M+H + ) 

15 

Preparation fid 

The following compounds were obtained according to 
similar manners to those of Preparations 62 and 63. 

20 ( 1 ) N-Cycloheptyl-4- (pyridin-3-yl ) benzylamine 

NMR (CDCI 3 , 6) : 1.3-1. 9 (12H, m) , 2.9-3.05 (1H, 

m), 7.3-7 . 6 (5H, m) , 7. 8-7. 9 (1H, m) , 8.5-8 . 6 

(1H, m) , 8.8-8.85 (1H, m) 

APCI -MASS (m/z) : 281 (M+H + ) 

25 

(2 ) N— Cycloheptyl— 4— (pyridin— 2— yl ) benzylamine 

IR (Film) : 3050, 3005, 2920, 2850, 1585, 1565 cm -1 

NMR (DMSO-dg, 6) : 1.3-1. 9 (12H, m) , 2. 6 - 2.7 (1H, 

m) , 3.74 (2H, s) , 7.25-7.5 (3K, m) , 7. 8 - 8.1 (AH, 

30 m) , 8 . 6-8.7 (1H, m) 

APCI— MASS (m/z) : 281 (M+H + ) 

(3) N-Cycloheptyl-4- ( 4-benzoyl ) benzylamine 

IR (Film) : 3050, 2925, 2850, 1655, 1605 cm -1 

33 NMR (CDCI 3 , ^ ; 1. 4-2.0 (12H, m) , 2 . 6-2 . 8 (1H, m) , 
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3.87 ( 2H, s), 7.4-7.65 (5H, m) , 7.75-7.9 (4K, m) 

APCI-MASS (m/z) : 308 (M+H + ) 

Proparati on 65 

5 To a solution of 3 - (2-methyl thiazol-4-yl) - 

benzylamine-hydrochloride (2.41 g) in a mixture of 
dichlorome thane (30 ml) and water (10 ml) was added 5N 
sodium hydroxide aqueous solution and adjusted to pH 9-10. 
The separated organic layer was washed with brine, dried 
10 over magnesium sulfate and evaporated in vacuo. To the 
residual oil was added cycloheptanone (1.68 g) and the 
mixture was stirred at 120°C under nitrogen. The mixture 
was cooled to room temperature and dissolved in ethanol (30 
ml) . To this solution was added sodium borohydride (378 
15 mg) and the mixture was stirred at room temperature for 2.5 
hours. The mixture was evaporated to dryness and the 
residue was extracted with dichloromethane . The organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was puritied by 
20 column chromatogaphy on silica gel to give N-cycloheptyi-3 
(2-metnylthiazol-4-yl ) benzylamine (2.07 g) as a yellow oil. 

IR (Film) : 3380, 2915, 2855, 1455 cm -1 



NMR 


(CDCl 3 , 6) : 1.30- 


-2.0 ( 12H, m) , 


2.7-2.85 


(1H, 




m) , 2.76 ( 3H, s ) , 


3.82 ( 2H, s). 


7.32 (1 H, 


s) , 




7.25-7.4 ( 2H, m) , 


7.75-7.9 ( 2H, 


m) 




APCI 


-MASS (m/z) : 301 


(M+H + ) 







Preparation 66 

To a suspension of N-cycloheptyl-4- ( 4- 
30 benzoyl ) benzylamine (1.87 g) in ethylene glycol (10 ml) 
were added potassium hydroxide (511 mg) and hydrazine 
monohydrate (1.95 g), and the mixture was stirred at 150“C 
for 5 hours and at 200°C for 4 hours. The mixture was 
poured into a mixture of dichloromethane and ice water, and 
35 the separated organic layer was washed with water and 
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brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give N-cycloheptyi-4- (4-benzyl )benzylamine 
(1.29 g) as an orange oil. 

IR (Film) : 3025, 2905, 2850, 1510 cm -i 

NMR (CDCl-a, 5) ; 1 4—2 0 n ml _ 

3 • L * f ' u (12H, m) , 2. 6-2. 8 (1H, m) , 

3.74 (2H, s), 3.96 (2H, s) , 7. 1-7. 4 (9H, m) 

APCI-MASS (m/z) : 294 (M+H + ) 

Prepara Hn n 

To a solution of 3- (pyrazol-3-yl ) benzaldehyde (4.33 g, 
m pyridine (20 ml) was added trityl chloride ( 7 . 7 i g) 
under ice cooling. The mixture was stirred for 30 minutes 
and then warmed to room temperature. After stirring for 3 
hours at the same temperature, the reaction mixture was 
poured into ice aqueous hydrochloric acid, extracted with 
ethyi acetate. The organic layer was washed with water and 
brine, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography 



«* — tuy, 

on silica gel (eluting with n-hexane - ethyl acetate 
to give 3 (l - tritylpyrazol-3-yl)benzaldehyde (9.26 g) 

IR (KBr ) : 34 77, 3060, 3030, 1697, 1601, ^491, 



( 2 : 1 ) ) 



1444 cm 1 

NMR (DMSO-d 6 , 6) : 6.93 (1H, d, J=2.5Hz), 7.1-7. 5 

(16H, m), 7.63 (IK, dd, J-7.7, 7.7Hz), 7.85 (1 K , 

d, J=7.7 Hz), 8.08 (1H, d, J=7.7Hz), 8.25 (1H, s)\ 

10.04 (1H, s) 



30 



35 



Preparatory 

The mixture of 3- ( l-tritylpyrazol-3-yl ) benzaldehyde 
(15.31 g, and benzylamine (7.91 g) was stirred at i 20 *c -fo’ 
5 hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (120 ml). To this 
solution was added carefully sodium borohydride (1.40 g) a * 
room temperature and the mixture was stirred for 2 hours. 
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The mixture was concentrated in vacuo and to the residue 
were added dichloromethane and ice water. The separated 
organic layer was washed with brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give N-benzyl-3- 
(]__ tritylpvrazol— 3— yl ) benzylamine (12.18 g) as an amorphous, 
solid. 

IR (KBr ) : 3059, 3028, 1599, 1493 cm" 1 

NMR (DMSO-d 6 , 6) : 3.65-3.75 <4H, m) , 6.77 (In, d, 

j=2 . 5Hz) , 7.05—7.45 (18H, m) , 7.55—7.75 (2H, ro) 



15 



20 



25 



30 



35 



Prpnaration 6.9. 

To a suspension of N-benzyl-3- ( l-tritylpyrazol-3- 
yl) benzylamine (8.60 g) in anisole (17.2 ml) was added 
trifluoroacetic acid (34.4 ml) at room temperature and the 
mixture was stirred at 80'C for 3.5 hours. The mixture was 
concentrated in vacuo and the residue was pulverized with 
diisopropyl ether. The powder was collected by filtration, 
washed with diisopropyl ether and dried in vacuo to give N- 
benzvl-3- (pyrazol-3-yl ) benzylamine bis ( trif luoroacetate ) 

(7 . 35 g) . 

IR (KBr) : 3059, 3005, 1669, 1510, 1489 cm 1 

NMR (DMSO-d 6 , 5) : 4. 2-4. 3 (4H, m) , 6.70-6.75 (IK, 

m) , 7. 1-7. 6 (7H, m) , 7.75-8.0 (3K, m) 

Preparation .70 

To a solution of 2 , 4-dichloro-6-methyl-3-nitropyridine 
(30.33 g) in acetonitrile (100 ml) was added dropwise 
sodium methoxide (28';, methanol solution) (85.1 ml) at 5°C, 
and the mixture was stirred at 80°C for 6 hours. The 
mixture was cooled and poured into a mixture Oi ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 2 , 4-dimethoxy- 




WO 96/10559 



PCT/JP95/D1982 



5 



- 77 - 



6 methyl-3-nitropyridine 

crystal . 



(28.21 g) as a pale yellow 



IR (KBr ) : 3093, 

1531 

NMR (DMSO-d 6 , 6) 
APCI-MASS (m/z) : 



3035, 3005, 2960, 2868, 1601 
cm-1 

• 2.44 (3H, s) , 3.92 and 3.94 

s x 2), 6.97 (1H, S ) 

199 (M+H + ) 



1581, 

(6H, 



10 



15 



20 



PreDarati^ -7-| 

J ° a solut ion of 2, 4-dimethoxy-6-methyl-3- 

"j“° P f' rldine (28 ' 1 91 in 4-dioxane (200 ml) and methanol 
ml) was added 10* palladium on carbon (14 g, under 
nitrogen and the mixture was hydrogenated under atmosoherio 
pressure for 4.5 hours. Palladium on carbon was filtered 

and the filtrate was evaporated in vacuo. The residue 

was purified by column chromatography on silica gel to give 
amino 2,4 dimethoxy-6-methylpyridine (23.41 g) as an 
orange oil. 

IR (Film) : 3458, 3373, 2945, 2856, 1605 cm" 1 

NMR (DMSO-dc, 6) • o /tu o 

6 s), 3.79 and 3.82 (6K, 

s x 2 ), 3.96 (2H, br s) , 6.52 (1H, s) 

APCI-MASS (m/z) ; 169 (M+H + ) 



25 



30 



Pr eparation 7? 

To a solution of 3-amino-2, 4-bis (methvl thio) -6- 
methylpyridine ,7.90 g, in dichloromethane" ,160 ml, was 
added N, N-dimethylaniline (5.73 g) at 5-c, followed by 
dropwise addition of phenyl chloroformate , 6.78 g) . The 
mixture was warmed to room temperature and stirred at 4 
hours. To the mixture were added ice water (60 ml, and 6K 
hydrochloric acid ,10 ml,, and the separated organic lave, 
was washed with brine, dried over magnesium sulfate and' ' 
evaporated in vacuo. The residue was crystallised, and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried in vacuo to give 3- 
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phenoxycarbonylamino-2 , 4-bis (methyl thio) -6-methylpyndme 
(10.46 g) . 

IR (KBr ) : 3410, 3228, 3196, 3145, 3003, 2926, 1732, 

1591, 1556, 1537 cm -1 

NMR (DMSO-dg, 5) : 2.45 (6H, s) , 2.46 (3H, s) , o.94 

(IK, s) , 7. 0-7. 5 (5H, m) , 9.48 (1H, br s) 
APCI-MASS (m/z) : 321 (M+H + ) 



Preparation 7.2 

L0 To a solution of 2, 4, 6-trif luoroaniline (883 mg) and 

N, N-dimethylaniline (0.91 ml) in methylene chloride (18 ml) 
was added phenyl chlorof ormate (0.83 ml) and the mixture 
was stirred at room temperature for 4 hours. The reaction 
mixture was washed with lN-hydrochloric acid (three times), 
15 water, aqueous sodium bicarbonate, water, and brine. Tne 
organic layer was dried over magnesium sulfate and 
evaporated in vacuo. The resulting solid was collected and 
washed with n-hexane to give phenyl N- (2,4,6- 
trif luorophenyl ) carbamate (1.46 g) • 

20 IR (KBr) : 3253, 1749, 1722, 1538, 1240, 1200 cm' 1 

NMR (CDC1 3 , 6) : 6.26 (1H, br s), 6.70-6.86 (2K, m) , 

7.10-7.46 ( 5H, m) 

APCI-MASS (m/z) : 268 (M+H + ) 



25 



30 



35 



PrAparation 7.4 

To a solution of 3-amino-2 , 4-dimethoxy-6- 
methylpyridine (23.40 g) in dichloromethane (200 ml) was 
added N, N-dimethvlaniline (20.23 g) , followed by dropwise 
addition of phenyl chloroformate (23.94 g) at 5°C. The 
mixture was warmed to room temperature and stirred for 3 
hours. The resulting precipitates were collected by 
filtration, washed with dichloromethane and diisopropyl 
ether, and dried in vacuo to give 2, 4-dimethoxy-6-methyl-3- 
phenoxycarbonylaminopyridine (21.95 g) as a white crystal. 

IR (KBr) : 3408, 3251, 3147, 3064, 2983, 2947, 286C, 
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1713, 1593, 1497 cm - 
NMR {DMSO— d -, 6 ) : 2.38 (3H, s) 

6.72 (1H, s), 7.05-7.3 (3H, 
m) , 8.83 (1H, brj 
APCI-MASS (m/z) : 289 (M+H + ) 






/ 3.85 ( 6 H, s ) , 
m) , 7 .35-7.45 (2K, 



PreDflratinn ^ 

A mixture of 4 - (4-bromophenoxy)ber.zaldehyde ( 10.0 g) 
and benzylamine (5.42 g) was stirred at 120»C for 4 hours. 

1 ° Af ter cooling to room temperature, the resulting solid was 
suspended in ethanol (150 ml). To the suspension was added 
carefully sodium borohydride (1.36 g) , and the mixture was 
stirred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and the residue was extracted with 
15 methylene chloride. The organic layer was washed with 

water, brine, dried over magnesium sulfate, and evaporated 
in vacuo. The residue was purified by column 
chromatography on silica gel (250 g, eluting with methvler.e 
chloride - methanol ( 20 : 1 )) to give N-benzyl- 4 - ( 4 - 
20 bromophenoxy) benzylamine (11.51 g) as a pale yellow oil. 

IR (Neat) : 3061, 3028, 2700-3000 (br) , 1608, 1583, 

1504, 1481, 1240 cm -1 

NMR (CDCI 3 , •' 3.79 (2H, s), 3.82 (2H, s), 

6.80-7.00 (4H; m), 7.20-7. 50 ( 9K, m) 

25 APCI-MASS (m/z) : 368, 370 (M+H + ) 



30 



35 



Preparation 7£ 

The mixture of 3- ( 1 - trityipyrazol-3-yl ) benzaldehyde 
(9.18 g) and cycloheptylamine (3.75 g) was stirred at 12C°C 
for 4 hours. The mixture was cooled to room temperature 
and dissolved in ethanol (120 ml). To this solution was 
added sodium borohydride (836 mg) and the mixture was 
stirred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and extracted with methylene chloride. 
The organic layer was washed with water and brine, dried 
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over magnesium sulfate and evaporated in vacuo. The 
residue was ourified by column chromatography on silica gel 
(eluting with methylene chloride - methanol (40:1 to 10:1) ) 
to give N-cycloheptyl-3- (l-tritylpyrazol-3-yl)benzylamine 
5 (7.92 g) . 

NMR (DMSO-dg, 6) : 1.20-1.90 (12K, m) , 2.50-2.70 (1H, 

m) , 3 . 69 ( 2H, s ) , 6.77 ( 1H, d/ J = 2 . 5Hz ) , 7.05— 
7.50 (12H, m) , 7.55-7.65 (1H, m) , 7.71 (1H, s) 

APCI-MASS (m/z) : 512 (M+H + ) 

1° 

Preparation 77 

To a suspension of 3-amino-2 , 4 , 6- 
trimethylpyridine • hydrochloride (5.18 g) in 1,2- 
dichloroe thane (120 ml) was added diisopropylethylamine 
15 (19.39 g) at room temperature, followed by addition of 

phenyl chlorof ormate (7.05 g) . The mixture was refluxed 
for 10 hours under nitrogen. The mixture was cooled and 
poured into ice water. The separated organic layer was 
washed with brine, dried over magnesium sulfate and 
20 evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3- 

phenoxycarbonylamino-2, 4, 6- trimethyl pyridine as a crude 
orange oil (3.17 g) . 

IR (KBr ) : 3275, 2924, 1740, 1713, 1605, 1550 cm -1 

25 NMR (DMSO-dg, 5) : 2.22 (3H, s) , 2.39 (6H, s), 7.01 

(1H, s), 7.2-7. 6 ( 5H, m) , 9.42 (IK, brs) 

APCI-MASS (m/z) : 257 (M+H + ) 

Preparation. .78 

30 To a suspension of 4-chloro— 6-methyl-2-methylthio-3- 

r.itropyridine (16.0 g) in a mixture of 1,4-dioxane (200 ml) 
and methanol (50 ml) was added Raney-Nickei (NDT-90; 
trademark: Kawaken fine chemicals) (ca. 30 g) under 

nitrogen, and the mixture was hydrogenated under 
atomospheric pressure for 3 hours. Raney-Nickei was 
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fiitered off and the filtrate was evaporated in vacuo The 
residue was purified by colusm chromatography on silica gel 

to give 3 -amino- 2 -chloro- 6 -methyl- 4 -methylthiopyfidine 

(12.86 g) as an orange oil. 

IR (film) : 3424, 3322, 2922, 1707, 1606, 1570 

1529 cm" 1 

NMR <DMSO-d 6 , 5) : 2.29 <3H, s) , 2.31 ( 3H , s), 4.93 

(2H, brs), 6.98 (1H, s) 

ARC! -MASS (m/z) : 191, 189 (M+H + ) 

£reparation 7 Q 

To a solution of 3 -amino- 4 -chloro- 6 -methy, -s- 
methylthiopyridine (12.75 g) in dichloromethane (200 ml, 
was added N,N-dimethylaniline ,6.00 g, at 5-c. followed by 
ropwise addition of phenylchloroformate (7.n g) . The 
mixture was warmed to room temperature and stirred at the 
same temperature for 4 hours. The mixture was washed with 
dilute hydrochloric acid and brine, dried over magnesium 
SU ace and evaporated in vacuo. The residue was 
triturated with diisopropyl ether and collected by 
nitration, washed with- diisopropyl ether and dried in 
vacuo under phosphorus pentoxide to give 2-chioro- 6-methyl - 

methyl thio-3-phenoxycarbonylaminopyridine (9 .58g>. 

IR CKBr) : 3194, 2924, 1751, 1579, 1514, 1485 cnT * 

NMR (DMSO— d 6 , 6) : 2.29 (3H, s) , 2.50 (3K, s), 

6.7-6.85 (3H, m) , 6.98 (1H, s) , 7.1-7.25 (2K, m) 

9-35 (1H, brs) 

.E reparation so 

To a solution of 3 , S-di-tert-butyl- 4 -hydroxyphenol 
0.65 g, and imidazole (3.55 g) in N, N-dimethvl formamid- 
(80 ml) was added tert-butyldimethylsilyl chloride <6.54 0 , 
at 5-c, and the mixture was stirred at room temperature for 
3 hours. The mixture was poured into a mixture of ethy> 
acetate and ice water, and the separated organic layer' was 
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washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel <.o give - te 

butyldixtethylsilyloxy-3, 5-di-tert-butyi-4-hydroxyben2ene 

(13.91 g) as a white solid. 

IR (KBr ) : 3651, 2958, 2325, 2858, 1601, 1470 cm 

NMR (CDCI3, 5) : 0.18 (6H, s), 0.9i (9H, s) , 

1.41 (18H, S), 6.73 (2K, s) 

APCI-MASS (m/2) : 336 (M + ) 

Prpnarqfinn 81 

To a suspension of sodium hydride (60% oil dispersion) 
(1.65 g) in N, N-dimethylformamide (100 ml) was added 

dropwise a solution of l-tert-butyldimethylsilyloxy-3, 5-ai- 
tert-butyl-4-hydroxybenzene (13.89 g) in N,N- 

dimethyl f ormamide (70 ml) at 5"C, and the mixture was 
stirred at the same temperature for 1 hour. To uhe 
resulting solution was added chloromethyi methyl ether 
(4.99 g) at 5'C and the mixture was stirred at room 
temperature for 5 hours. The mixture was poured into a 
mix-u-e of ethvl acetate and ice water, and the separatee 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1 

tert-butyldimethylsilyloxy-3, 5-di-tert-butyl-4-methoxy 

methoxybenzene (13.49 g) as a yellow solid. ^ 

IR (KBr) : 2962, 2929, 2897, 2860, 1597 cm 

NMR (CDCI3, 5) : 0.19 ( 6H, s) , C.9S (9K, s), 1.41 

(18H, s), 3.62 ( 3H, s), 4.86 (2H, s) , 6.72 (2H, 

s) 

AFC I -MASS (m/z) : 381 (M+H + ) 



Preparation £ 2 _ .. 

To a solution of l-tert-butyldimethylsilyloxy-3 , o-di- 



35 tert-butyl-4-methoxymethoxybenzen 



e (13.42 g) m 
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tetrahydrofuran (20 ml) was added 1 . 0M solution of 
tetrabutylammonium fluoride (38.8 ml) at room' temperature 
and the mixture was stirred at the same temperature for 2 
hours. The mixture was poured into a mixture of ethyl 
acetate and ice water and the separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 3, 5-di-tert- 
bu t y 1 - 4 -me t hoxyme thoxypheno 1 (9.43 g) as a yellow crystal. 

IR (KBr ) : 3369, 3012, 2958, 2910, 2870, 2779, 1610, 

1589 cm -1 

NMR ( CDC1 3 , 6) : 1.42 (18H, s) , 3.63 (3H, s), 

4.87 (2H, s) , 6.74 (2H, s) 



• 15 



20 



25 



freparafi^ rt 

To a solution of 1- (4-fluorophenoxy) -4-nitrobenzene 
(22.9 g) in ethyl acetate (200 ml) was added 105 palladium- 
carbon (50% wet) (9.16 g), and the mixture was hydrogenated 
under atmospheric pressure at room temperature for 3 hours. 
Palladium on carbon was filtered off and washed with 
tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 

gel to give 4- (4-fluorophenoxy) aniline (18 . 27 g) , as a red 
powder. 



IR (KBr) : 3450, 3395, 3325, 3230, 

1635, 1490 cm -1 

NMR (CDCI 3 , 6 ) ; 6.65-6.75 (2H, m) 

APCI-MASS (m/ 2 ) : 204 (M+H + ) 



3070 3045, 3020, 
6.8-7.05 ( 6 H, m) 



Prepara tion 84 

To a solution of 3- ( 4-fluorophenoxy) benzyl alcohol 
(3.97 g) in chloroform (50 ml) was added activated 
manganese dioxide (15.82 g) and the mixture was refluxed 
for 4.5 hours. Manganese dioxide was filtered off and the 
filtrate was evaporated in vacuo to give crude 3 -( 4 - 
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f luorophenoxy) benzaldehyde (3.81 g) as a yellow oil. 

IR (Film) : 3074, 2837, 2819, 2731, 1701, 1585, 1502, 

1481, 1450 cm' 1 ' 

NMR (DMSO-dg, 6) : 7.1-7.45 (6H, m) , 7.55-7.75 (2H, 

5 m) , 9. 98 (1H, s) 

Preparation -8_5 

To a suspension of lithium aluminum hydride (5.69 g) 
in tetrahydrof uran (300 ml) was added dropwise a solution 
10 of 4- (4-f luorophenoxy) benzonitrile (21.32 g) in 

tetrahydrof uran (200 ml) at 5°C, and the mixture was 
stirred at room temperature for 4 hours. To the mixture 
was added sodium fluoride (16.80 g) , followed by dropwise 
addition of cold water (5.41 g) and the mixture was stirred 
15 at room temperature for 45 minutes. The insoluble 
materials were filtered off and washed with 

tetrahydrof uran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4 - ( 4 -f luorophenoxy) benzylamine (21.39 g) as a 
20 yellow oil. 

IR (KBr ) : 3352, 3269, 3043, 2864, 1645, 1606, 

1495 cm -1 

NMR (DMSO-dg, 5) : 3.69 (2H, s), 6. 9-7. 4 (8K, m) 

APCI-MASS (m/z) :201 (M+K + -NH 3 ) 

25 

Preparation 86 

To a solution of phenyl chloroformate (31.2 g) in 1,2 
dichlo roe thane (250 ml) was added dropwise a solution of 

3-amino-2, 4 , 6-trimethylpyridine (22.62 g) in 1,2- 

30 dichlo roe thane (120 ml) at 100‘C, and the mixture was 

refluxed for 1 hour under nitrogen. The mixture was cooled 
co room temperature and added dropwise a mixture of ethyl 
acetate (2 (!) and tetrahydrof uran (1 0 . The precipitates 
were collected by filtration, washed with ethyl acetate and 
diisopropyl ether and dried in vacuo over phosphorus 
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pentoxide to give 2, 4, 6-trimethyl-3- 

phenoxycarbonylaminopyridine-hydrochloride (48 84 g) 

IR (KBr ) : 3413, 1741, 1645,. 1541, 1483 cm”! ' 

NMR (DMSO-dg, 5) : 2.49 (3H, s), 2.69 (6H, s), 

7. 2-7. 5 (5H, m) , 7.65-7.75 (1H, m) , 9.63 and 
10.20 (total 1H, br s) 

APCI-MASS (m/z) : 257 (M+H + -HC1) 

Prepara tion 87 

To a solution of 5-amino-4, 6-bis (methvlthio) -2- 
methylpyrimidine (4.10 g) in dichlorometha^e (80 ml) was 
added N, N-dimethylaniline (2.96 g) at 5»c, followed by 
dropwise addition of phenyl chloroformate (3.51 g) . The 
mixture was stirred at room temperature for 2 hours unde- 
mtrogen. The mixture was washed with dilute hydrochloric 
acid and brine, dried over magnesium sulfate and evaporated 
ln Vacuo ‘ The residue was triturated with diisopropyl 
ether collected by filtration, washed with diisopropyl 
ether and dried in vacuo to give 4, 6-bis (methvlthio) - 2 - 
methyj. 5-phenoxycarbonylaminopyrimidine (5.74 g) 

IR (KBr) : 3217, 3005, 2924, 1711,' 1595, 1485 crrT- 

NMR (DMSO-dg, 5) : 2.49 (6H, s), 2.59 (3H, s), 

7. 0-7. 5 (5H, m) , 9.27 and 9.68 (total 1H, S ) 

APCI-MASS (m/z) : 322 (M+H + ) 

iteparatinn Rft 

To a solution of 2- (3-bromophenyl ) -1 , 3-dioxoiane 
(20.42 g) and triisopropoxyborane ( 25.14 g) i n 
tetrahydrofuran (350 ml) was added dropwise n-butyllithium 
(1.7 0M hexane solution, 78.8 ml) at -7 2°C ov e - ^-hour s 
under nitrogen. The mixture was warmed to room temperature 
and stirred for 21 hours. The mixture was poured into a 
mixture of ethyl acetate and dilute hydrochloric acid and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in 
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vacuo The residue was purified by column chromatography 
on silica gel to give crude dihydroxy- (3- formylphenyll - 
borane (14. 83 g) • 

IR (K3r) : 3354, 234C, 1678, 1603, 1581 cm 

-I C =, *7 7 I 1 V rr.) , 7.8-8.15 (2H, 

NMR (DMSO-d 6 , o) : 7.-- 7.7 (lh, 

m) , 8.33 (2H, s) , 10.03 (IK, si 



10 



2 C 



25 



30 



35 



P rpp?^tign -&a 

TO a suspension of 4 -bromo-l-tntylpyrazole (18.96 g) 
and crude dihydroxy- (3- formyiphenyl.) borane (14.6 g! m 
toluene (400 ml) were added powdered potassium carbonate 
(10.10 g) and tetrakis (triphenylphosphine) palladium (C) 

(2.81 g), and the mixture was refluxed for 6 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
wa-er, and the separated organic layer was washed witn 
brine, dried over magnesium sulfate and evaporated m 
vacuo. The residue was purified by column chromatography 

, _ iV(S 3_ (i tvlpyrazol — 4— yl ) benzaldehyde 

on silica gel ..o give J t- 1 w - 

(2.65 g) as a yellow solid. 

IR tKBr) : 3C57. 3024, 2812, 2727, 1699, 1603, 

1585 cm'- 

. s- v -7 n -"7 l 5 ( 5 U , m) # 7.35—7.5 (iCH, 

NMR {DMSO-dg, 6) : 7.0 7. ID Ow _ 

m), 7.7-7.85 (2H, m) , 7.97 (IK, d, J-7.7KS), 8.1 
(1H, d, J=7 . 7Hz ) , 8.31 (1H, s) , 10.13 (IK, s> 

preparation 90 

To a solution of 3 -bromobenzaldehyde (1.2 d g) and 

l-methyl-4-tri-n-butylstanniopyrazole (3.0 g) was added 

tetrakis (triphenylphosphine) palladium (0) (234 mg) . 

the mixture was heated for 4 hours at 140»C. After 
cooing, the reaction mixture was diluted wxtn toluene 
ml). An aqueous solution (14 ml) of potassium rluonoe 
( 4 7 g) was added to the mixture and stirred lor one hour 
xnsoluble material was filtered off. . The filtrate was 
washed with water and brine, dried over magnesium su.rate 
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and evaporated in vacuo. The residue was chromatographed 
on silica gel (60 g, eluting with n-hexane - ethyl acetate 
mfl) ' ’ t0 91Ve 3 “ ( 1 'tiethylpyrazol - 4 -yl ) benzaldehyde ( 978.1 

IR (Neat) : 2943, 2818, 1686, 1608, 1230, 1174 cm ' 1 

NMR (CDC1 3 , 6) : 3.98 (3H, s), 7.47-7.58 (1H, m) 

7.6S-7.78 (3H, m) , 7.83 (1H, s) , 7.93-7.98 ,1H 
m) , 10.04 (1H, s) 

APCI-MASS (m/ 2 J : 187 (M+H + ) 

Preparafi rn Q-| 

To a solution of 3- [(E) -3-dimethylaminopropenoyl 1 - 
enzonitnle (8 g) i„ acetic acid (80 ml) was added 
methylhydrazine ,2.23 ml). The mixture was stirred for 3 5 
ours at room temperature. To the solution was added 5N- 
sodium hydroxide aqueous solution in order to basify under 
ice cooling and extracted with ethyl acetate. The organic 
ayer was washed with saturated sodium bicarbonate 
solution, water, brine, dried over magnesium sulfate 
evaporated in. vacuo. After chromatography on silica'ge! 
(eluting with aichloromethane-methanol ) , 3 -(i- 
methylpyrazol-3-yl ) ben zon.it rile (4.45 g) and 3 -(i- 
methylpyrazol-5-yl) benzonitrile (2.09 g) were obtained. 

3- .( l-Methylpyrazol-3-yl J benzonitrile; 

mp : 97-98°C 

IR (KBr) : 3115, 2935, 2220, 1602, 1471, l 352 , 

1246 cm -1 

NMR (CDC1 3 , 6 ) : 3.97 <3H, s), 6.56 (1H. d, J-2.3HZ), 

7.37-7.60 ( 3H, m) , 7.95-8.10 (2H, m) 

APCI-MASS (m/z) : 184 (M+H + ) 

3- (l-Methylpyrazol-5-yl)benzonitrile; 

mp : 95-97 "C 

IR (KBr) : 3066, 2951, 2231, 1475, T416, 1335 , 
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1236 cm 1 

NMR (CDC1 3 , 6 ) : 3.92 (3H, s) , 6.37 (1H, d, J=1.5Hz), 

7.50-7.75 (5H, m) 

APCI-MASS (m/z) : 184 (M+H T ) 

5 

p r opara1-ion 92 

A mixture of 3- (bromoacetyl) benzonitrile (38.2 g) and 
formamide (190 ml) was heated for 30 minutes at 185°C and 
cooled to room temperature. The mixture was poured into 
10 saturated sodium bicarbonate solution (400 ml) and 

extracted with ethyl acetate (1.8 l). The organic layer 
was washed with water and brine, dried over magnesium 
sulfate. After evaporation to 200 ml, the resulting 
precipitate was collected by filtration, washed with ethyl 
15 acetate - isopropyl ether (2:1) to give 3 - ( imidazol-4- 
vl) benzonitrile (13.3 g) . 
m? : 190-191°C 

IR (KBr) : 2250-3240 (br), 2224, 1606, 1477, 1333, 

1070, 970, 824, 789 cm " 1 

20 NMR (DMSO-d 6 , 6 ) : 7.50-7.68 (2H, m) , /. 70-7.87 *2H, 

m) , 8.05-8.20 (2H, m) , 12.32 (1H, br) 

APCI-MASS (m/z) : 170 (M+H + ) 



25 



30 



Prepara tion 93 

To a solution of methyl 4 -formylbenzoate (5.0 g) in 
ethanol (50 ml) was added sodium borohydride (576 mg) 
carefully at 0-5°C and stirred for 30 minutes. The mixture 
was poured into water and extracted with dichioromethane . 
The organic layer was washed with water and brine, dried 
over magnesium sulfate, evaporated in vacuo to give, methyl 

4 -hydroxymethylbenzoate (5.06 g) . 

IR (KBr) 2750-3670 (br) , 1722, 1614, 1437, 1286, 

1111, 1047, 1016, 756 cm * 1 

NMR (CDCI 3 , 5) : 1.89 (1H, t, J=5.9Hz), 3.92 <3K, s), 

4.77 (2H, d, J=5 . 9Hz ) , 7.37-7.50 (2K, m) , 7.97- 
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APCI-MASS (m/z) ; 167 (M+H + ) 

_21 

To a solution of methyl 4-hydroxymethylbenzoate (5 o 
g) and imidazole (4.1 g> in N, N-dimethylformamide (25 mi) 
was added tert-butyldimethylsilyl chloride ( 4.77 g, 
carefully at 0-5»C and stirred for 2 hours at room 
temperature. The reaction mixture was poured into 0.1N 
hydrochloric acid (100 ml) and extracted with ethyl 
acetate. The organic layer was washed with water and 
brine, dried over magnesium sulfate, evaporated in vacuo to 
g-ve methyl 4- (tert-butyldimethylsilyloxymethyl) benzoate 

(8.43 g) . 

IR (Neat) : 2954, 2859, 1724, 1464, 1281, 1107, 

841 cm - * 

NMR (CDC1 3 , 5) : 0.11 (6H, s), 0.95 (9H, s) , 3.91 

(3H, s), 4.79 (2H, s) , 7.34-7.44 (2K, m) , 7.95- 
8.05 (2H, m) 

APCI-MASS (m/z) : 281 (M+H + ) 

Preparaf^n or 

A mixture of methyl 4- ( tert-butyldimethylsilyloxy- 
methyl) benzoate ( 1.0 g, and hydrazine monohydrate ( 0.87 ml) 
in ethanol (0.8 ml) was refluxed for one hour. After 
cooling to room temperature, the reaction mixture was 
poured into water and extracted with ethyl acetate. The 
organic layer was washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo to give M-(tert-" 

butyldimethylsilyloxymethyl) benzoyl] hydrazine (l.o g) . 

mp : 83-85°C 

IR (KBr) : 3273 (br) , 2954, 2858, 1662, 1599 , 1539 , 

1335, 1254, 1093, 841 

NMR (DMSO-d 6 , 6 ) : 0.08 ( 6 H, s) , 0.91 (9H, s), 4.47 

(2H, s), 4.75 (2H, s), 7.30-7.40 (2K, m) , 7 . 75 - 
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7.85 ( 2H, m), 9.72 (1H, S) 

APCI-MASS (m/z) : 281 (M+H' r ) 

Preparation 96 

5 To a mixture of [ 4 - ( tert-butyldimethylsilvloxymethyl ) - 

benzoyl] hydrazine (8.0 g) and ethyl 

ace timidat e-hydrochloride (4.24 g) in ethanol (160 ml) was 
added triethylamine (4.8 ml) at room temperature and 
stirred for 30 minutes. The reaction mixture was 
10 evaporated in vacuo. Then the residue was dissolved in 

ethyl acetate (120 ml), washed with water and brine. The 
organic layer was dried over magnesium sulfate, evaporated 
in vacuo. And the residue was heated for 10 minutes at 
200°C, cooled to room temperature, chromatographed on 
15 silica gel (200 g, eluting with n-hexane - ethyl acetate 
(2:1)) to give 2- [4- (tert-butyldimethylsilyloxymethyl) - 
phenyl] -5-methyl-l, 3, 4-oxadiazole (6.35 g) . 
mp : 62-65°C 

IR (KBr) : 2956, 2933, 2897, 2860, 1576, 1502, 1257, 

20 1086, 843 cm -1 

NMR (DMSO-dg, 5) : 0.10 (6H, s)> 0.92 (9K, s) , 2.56 

( 3H, s), 4.80 (2K, s), 7.45-7.55 (2H, ro) , 7.90- 

8.00 ( 2H, m) 

APCI-MASS (m/z) : 305 (MtH + ) 

25 

Preparation 9_1 

To a solution of 2 - [ 4 - ( tert-butyldimethylsilyloxy- 
methyl) phenyl) -5-methyl-l, 3, 4-oxadiazole (2.0 g) in 
methanol (20 ml) was added IN hydrochloric acid (13 ml) 

30 dropwise at 0-5°C and stirred for one hour. The reaction- 

mixture was recooled to 0-5°C, and sodium bicarbonate (1.15 
g) was added thereto carefully. The mixture was extracted 
with dichloromethane, washed with water and brine, dried 
over magnesium sulfate, evaporated in vacuo. The resulting 
35 precipitate was collected by filtration and washed with 
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n-hexane to give 2 - <4-hydroxymethyiphenyl, -5-m.thyl- a 3 
oxadiazole (0.75 g) . y 1 ' 3, 

IK (KBr) : 33?3 "*»• ^77. 2619, 1614, 1576 , , 416 _ 

1257, 1053, 833, 729 cm -1 

NMR (DMSO-dg, 6) : 2.58 (3H, S ), 4.55 (2H, d , 

J 5.4Hz), 5 . j 5 ( 1 H, t, J=5.4Kz), 7.47-7.57 (?y 
*>' 7.87-7.57 (2H, n) 

APCI-MASS (m/z) : 191 (m+H + ) 

Prepara f.ion Qfi 

A mixture of 2-[4- <tert-butyldi. 1 ethylsilyloxvmethyl,- 

^ ,5.05 g, and be^y 2 e 

U 8 ml) was heated for 2 drops at 150-c. After cooling to 

i.A.rrrr the mixture uas on smca 

9 (250 g, eluting with dichloromethane-metha.nol ( 20 : 1 )) 

give 4 -benzyl-3- (4 - ( tert-butyldimethylsilyloxymethyl ) - 
phenyi)-5-methyi-4H-l, 2 , 4-triazole (5.00 g, . * ’ 

mp : 90-91 °c 

“ <KBr ’ : 2953 ' 2929 ' 7665, 2854, 1524. 1460, 1431 

1255, 1101 , 1003, 835 cm " 1 

NMR CCDC1 3 , 5 , : 0.03 ( 6 H, S), 0.54 (9 K , s), 2.37 

(3H, s), 4.77 (2H, s), 5.16 (2H, s; , 6.90-7 0 3 

(2H, m), 7.27-7.55 (7H, m) 

APCI-MASS (m/z) : 394 (M+K + ) 

Preparafinr, oo 

4----1 r/e* . SOl ^ i0n °-‘ N- cycloheptyi-4- ( 4 -benzyl- s-methvl- 
" , ^ - y l , b“ Iy l"i n e ' 500 ^' in methanol ,25 

ml) was added Palladium Blade ,500 mg, and formic acid 
-• m ). The mixture was stirred for 4.5 hours at t”- 
I o” tm ***“™- Palladium Black was removed bv 
-Jltradon. The filtrate was basified with IN sodium 
-ydroxide aqueous solution under ice cooling and evaporated 
' VaCU ° C ° The residue was diluted with ' 

rchlorome thane-methanol (5:1), dried over magnesium 
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sulfate, evaporated in vacuo. After chromatography on 
silica gel (15 g, eluting with dichloromethane-methanoi 
(4:1) ) N-cycloheptyl-4- ( 5-methyl- 4 H- 1 , 2 , 4-triazol-3- 
yl ) benzylamine (219.6 mg) was isolated. 

IR (KBr ) : 2500-3700 (bri , 2926, 2854, 1564, 1458, 

1099 cm -1 

NMR (CDCI 3 , 5) : 1.30-2.00 (12H, m) , 2.48 (3H, s), 
2.65-2.80 (1H, m) , 3.83 (2H, s) , 4.60-5.1o (2K, 
br) , 7.30-7.40 (2H, m) , 7.90-8.00 (2H, m) 

APCI-MASS <m/z) : 285 (M+H^) 



Prpnaration L-Qfl 

To the solution of 3 - (lH-tetrazol-5-yl) benzaldehyde 
(600 mg) in N, N-dimethylformamide (6 ml) was added sodium. 

15 hydride (60% oil suspension, 138 mg) at 0-5°C. After 

stirring for 15 minutes, to the mixture was added methyl 
iodide (0.43 ml). The solution was stirred for 3 hours at 
room temperature, then stirred for 30 minutes at 40«C. The 
reaction mixture was poured into water and extracted with 
20 ethyl acetate, washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo. After 
chromatography on silica gel (25 g, eluting with n-hexane - 
ethyl acetate -(1:1) , 3 - ( 2 -methyI- 2 H-tetrazol- 5 - 

yl) benzaldehyde (510.7 mg) and 3- { l-methyl-lH-tetrazol-5- 
25 'yl) benzaldehyde (81.6 mg) was obtained. 



30 



3- (2-Methyl-2H-tetrazol-5-yl) benzaldehyde 
mp : 98-99°C 

IR (KBr) : 3072, 2839, 1691, 1587, 1520, 1443 cm 

NMR (DMSO-dg, 6 ) : 4.47 (3K, s), 7.81 (1H, dd, J= ' . 

7 . 7Hz) , 8 . 05—8 .10 (1H, m), 8.33-8.40 ( IK, m) , 

8.55-8.58 (1H, m) , 10.14 (IK, s) 

APCI-MASS (m/z) : 189 (M+H) 



3- ( l-Methyl-lH-tetrazol-5-yl) benzaldehyde 
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I R (KBr) : 1699, 1608, 1535, 1450, 1394 cnT* 

NMR (DMSO-d 6 , 6) : 4.22 (3H, s), 7.87 (1H , dd, J=7.7, 

7.7Hz), 8.13-8.25 (2H, m) , 8.38-8.40 (1H, m) , 
10.14 (1H, s) 

APCI-MASS (m/z) : 189 (M+H + ) 

£reparafi 0n 

^ the solution of 4-fluorobenzaldehyde , 3.0 g, and 
- 1,-,4-tnazole ( 2.0 g) in N.N-dimethylformamide ,30 ml) 
was added potassium carbonate (4.0 g) . Then the mixture 
was heated for one hour at 120*c. After cooling, the 
reaction mixture was diluted with ethyl acetate ,300 ml), 
was ed with water, brine, dried over magnesium sulfate and 

wllh°d ate th ln VaCU °' Th ® resultin 9 solid was collected and 
washed with aiisopropyl ether to give 4- 2, 4-triazol- 
i-yl ) benzaldehyde (1.95 gj 
mp : 1 4 7-1 4 8 °C 

IR (KBr) : 3130, 2856, 1709, 1603, 1518, 1441 

1275 cm" 1 

NMR (CDC1 3 , 5) : 7.88-8.01 (2H, m) , 8.01-8.14 (2K, 
m), 8.26 (1H, s), 8.70 (IS, S ), 10.07 (1H , s / 
APCI-MASS (m/z) : 174 (M+H + ) 

Preparation 1 n? 

To a solution of 4-fluorobenzaldehyde (S.o g, and r-. 
1.2.3-trzazole ,3.33 g) in N, N-dimethyi formamide , 50 ml. 
was added potassium carbonate ,6.68 g) . Then the miJt , u _ e 

was heated for one hour at 120*c. After cooling the 
reaction mixture was diluted with ethyl acetate ',300 ml, 
washed with water, brine, dried over magnesium, sulfate and 
evaporated to about SO ml in vacuo. The resulting 
precipitate was collected by filtration, washed with -- 
hexane to give 4- UH-l, 2, 3-triazol-l-yl , benzaldehyde ,3.44 
9) • The mother liquid was evaporated to about 10 ml 
vacuo. The resulting precipitate was also collected in the 
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similar procedure as mentioned above to give 4-(2H-l,2,3- 
triazol-2-yl ) benzaldehyde (297 mg). 

4- (1H-1, 2, 3-Triazol-l-yl) benzaldehyde 
5 IR (KBr) : 3138, 3116, 2845, 1695, 1603, 1516, 1419, 

1389 cm -1 

NMR (CDC1 3 , 5) : 7.91 (1H, s) , 7.93-8.11 (4H, m) , 

8.12 (1H, s), 10.09 (1H, s) 

APCI-MASS (m/z) : 174 (M+H + ) 

10 

4- (2H-1, 2, 3-Triazol-2-yl) benzaldehyde 

IR (KBr) : 3114, 3084, 2715, 1699, 1603, 1508, 1408, 

1383 cm -1 

NMR (CDCI 3 , 5) : 7.89 (2H, s) , 7.95-8.06 (2H, m) , 

15 8.23-8.33 (2H, m), 10.06 (1H, s) 

APCI-MASS (m/z) : 174 (M+H + ) 

Preparation 103 

To a solution of 4-f luorobenzaldehyde (6.21 g) in 
20 N, N-dimethylformamide (100 ml) were added 

11 -methylpiperazine ( 6.01 g) and powdered potassium 
carbonate (8.29 g) , and the mixture was stirred at 150°C 
for 4.5 hours under nitrogen. The mixture was poured into 
a mixture of ethyl acetate and ice water, and the separated 
25 organic layer was washed with water and brine, dried over 

magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 
( 4-methylpiperazin-l-yl ) benzaldehyde (5.31 g) as a yellow 
solid . 

30 IR (KBr) : 2935, 2840, 2790, 2750, 1690, 1600, 1560, 

1520 cm -1 

NMR ( DMSO-dg, 6 ) : 2.22 (3H, s), 2. 4-2. 5 (4H, m) , 

3.35-3.45 ( 4H, m) , 7.04 (2H, d, J= 8 . 8 Hz>, 7.70 

( 2H, d, J= 8 . 8 Hz) , 9.71 (IK, s) 



35 
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Preparation jflj 

To a solution of 4-bromoaniline (6.88 g) ' in pyridine 
(20 ml) was added dropwise methanesulfonyl chloride (4.58 
,g) at 5°C and the mixture was stirred at 5 *c for 1.5 hours 
and at room temperature for 1.5 hours. The mixture was 
poured into a mixture of ethyl acetate and dilute 
hydrochloric acid and the insoluble materials were filtered 
off. The filtrate was separated and the organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried to give 4-bromo-N- 
methylsulfonylaniline (8.30 g) . 

IR (KBr ) : 3290, 1490 cm " 1 

NMR (DMSO-dg, 5) : 3.00 (3H, s) , 7.16 (2H, d, 

J=8.7Hz), 7.52 (2H, d, J=8.7Hz), 9.92 (1H, br) 

.Pr eparation i os 

To a suspension of N-methyl-N-methoxy- 4 - 
sulfamoylbenz amide (3.53 g) and benzoic- acid ( 1.95 g) in 
dichlorome thane (100 ml) were added 4 -dimethylaminopyridine 
(1.9o g) and 1- ( 3-dimethylaminopropyl ) -3-ethyl 
carbodiimide-hydrochloride (3.07 g) at room temperature and 
the mixture was stirred at the same temperature for 18 
hours. The mixture was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 

to give N-methyl-N-methoxy 4- (N-benzoylsulf amoyl') benzamide 
(1.35 g) . 

IR (KBr) : 3072, 2970, 2937, 1649, 1597, 1560, 

1544 cm " 1 

NMR (DMSO— d 6 , 5) : 3.27 (3K, s), 3.55 (3H, s) , 7 . 35 - 

7-5 (3K, m), 7.68 (2H, d, J=8.2Hz), 7.85-7.95 
(2H, m) , 7.96 ( 2H, d, J=8.2Hz) 

Ap CI-MASS (m/z) : 349 (M+H + ) 
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preparation 1 Q£ 

To a suspension of 4 -cyanobenzaldehyde (26.23 g) was 
added carefully sodium borohydride (3.78 g) at room 
temperature, and the mixture was stirred at the same 
5 temperature for 2 hours. The mixture was evaporated in 

vacuo and the residue was extracted with dichloromethane . 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo to give crude 
4 -cyanobenzyl alcohol (24.97 g) as an oil. 

10 IR (Film) 3419, 2916, 2875, 2229, 1610 cm " 1 

NMR (CDCI 3 , 5) : 2.07 (1H, br), 4.79 (2H, br s) , 7.48 

(2H, d, J= 8 . 1Hz ) , 7.65 (2H, d, J=8.1Hz) 

APCI-MASS (m/z) : 134 (M+H + ) 

15 Preparation 10.7 

To a solution of 4 -cyanobenzyl alcohol (24.96 g) in 
N, N-dimethylf ormamide (100 ml) were added imidazole (16.0 
g) and tert-butyldimethylsilyl chloride (31.0 g) at room 
temperature and the mixture was stirred for 2 hours. Tne 
20 mixture was poured into a mixture of ethyl acetate and ice 
water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- (tert- 

25 butyldimethylsilyloxymethyl) benzonitrile (40.78 g) as an 

oil . 1 

IR (Film) : 2954, 2429, 2885, 2858, 2229, 1610 cnT- 

NMR (CDCI 3 , 6 ) : 0.11 ( 6 H, s) , 0.95 (9H, S) , 4.79 

(2H, s) , 7.43 (2H, d, J=8.3Hz), 7.63 (2H, d, 

30 J=8.3Hz) 

APCI-MASS (m/z) : 248 (M+H" 1 ' ) 

p rc , r ^al-ion 108 

To a solution of n-butyllithium (1.71M hexane 
35 solution, 58.5 ml) in diethyl ether (150 ml) was added 
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dropwise 3-bromopyridine (15.8 g) at 5«C, and the mixture 
was^ stirred at 5“C for an hour. The mixture was cooled tc 
-60*C and a solution of 4- ( tert-butvldimethylsilyl- 
oxymethyl ) benzonitrile (19.79' g) in diethyl ether (80 ml) 
was added dropwise over 1.2 hours under nitrogen. The 
mixture was gradually warmed to room temperature and 
stirred at the same temperature for additional 2 hours. 

The mixture was poured into a mixture of ethyl acetate and 
dilute hydrochloric acid, and the separated organic layer 
was washed with water and brine, dried over magnesium ~ 
sulfate and evaporated in vacuo. The res.idue was purified 
by column chromatography on silica gel to give 3 -[( 4 -tert- 

butyldimethylsilyloxymethyl) benzoyl] pyridine (4.96 g) as a 

red oil . 



IR (Film) 



3034, 2954, 2930, 2835, 2856, 
1585, 1537 cm -1 



1,660, 1606, 



NMR (CDCI 3 , 6 ) : C . i 6 ( 6 H, s) , 0.99 (9K, s) , 4.87 

(2H, s) , 7.50 (2H, d, J=7.6Hz), 7.63 (2H, q, 
J=7.6Kz), 7. 4-7. 5 (1H, m) , 8 . 1-8. 2 (1H, m) , 8 . 8 - 
8.9 (IK, n) , 8.99 ( 1 H, d, J=2.1Hz) 

APCI-MASS (m/z) : 328 (M+K + ) 



Preparation 1 no 

To a suspension of 3- ( ( 4-tert-butyldimethvlsilyloxy- 
2 5 methyl) benzoyl] pyridine (4.94 g) in ethylene glycol (4o"mi) 
were added potassium hydroxide (1.27 g) a .nd hydrazine 
hydrate (4.84 g) and the mixture was stirred at 150 °c for 2 
hours and at 200»c for 4 hours. The mixture was poured 
into a mixture of ethyl acetate and ice water, and the 
30 separated organic layer was washed with water and brine 

dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 4- (3-pyridylmethyl) benzyl alcohol (1.26 g) as ar. 
orange oil. 

5 IR (Film) : 3323, 3030, 2920, 2868, 1579, 1549, 
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1514 cm 



NMR (CDCI 3 / 6 ) : 1.85 (IK, br) , 3.9. (2H, ~ 

; 2ti, s) , 7.15-7.5 (6K, ai) / 8.45-8.30 \2d, m) 

j^PCI-MASS (m/z) : 2CC (M+H 5 



To a solution of 4- ( 3 -pvridylmethyl! benzyl alcono. 
(1.26 g) in chloroform (30 mi) was activated manganese 
dioxide (5.50 g) and the nixture was refluxec tor 2 nojrs. 
Manganese dioxide was removed off and the filtrate was 
evaoorated in vacuo and the residue was purified by column 
chromatography on silica gel to give 4- ( 3 -pyridylmethyl) - 

benzaldehyde (1.09 gl as an orange oil. 

IR (Film) : 3029, 2989, 2910, 2831, 2738, 1697, 1599, 

1510 cm ” 1 

NMR (CDC1 3 , 5) : 4.07 (2H, s) , -7-24 (IK, dd, J=7.e, 
4.8Hz), 7.35 (2H, b, J=8.1Hz), 7.47 (1H, dd, 

J= 7 . 8 f l.4Hz), 7.83 (2H, d, J=8.1Hz), 8.49 (IK, 

C i / J= 1 . 4Hz ) , 8.51 (1H, s)/ 9.95 (1H/ s) 



^PCI-MASS ( m/ z ) : 158 (M+H ) 



To a solution of l-ethoxycarbonyl-4-diethy^phosphono 

1 a-dihydropvridine (34.71 g) in tetrahydrofuran (200 ml! 
wls added dropwise n-butyllithium (1.71M hexane solution, 

70 7 ml) at -60-C over 30 minutes under nitrogen, and the 
mixture was stirred at -60’C for 40 minutes. To this 
solution was added dropwise a solution of 4 cyanobenzy. 
b-om.de ( 27.40 g) in tetrahydrofuran (80 ml) at -60’c and 
the mixture was gradually warmed to room temperature and 
st‘"ed for 21 hours. The mixture was poured into a 
mixture of ethyl acetate and dilute hydrochloric acid, and 
the seoarated organic layer was washed with water ana 
b'ine, dried over magnesium sulfate and evaporated m 
vacuo me residue was purified by column chromatograpny on 



35 
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silica gel to give l-ethoxycarbonyi-4- (4-cvanobenzyi) - 4 - 

diethylphosphono-l , 4 -dihydropvridine (47. io g) 'as a crude 
red oil. 

is (Film) : 3053, 2891, 2933, 2908, 2227, 1728, 1685 , 

1626, 1606 cm"* 

NMR (CDC1 3 , 6) : 1.2-1. 4 (9 H, a), 3.06 (2H, d, 

J-7.6Hz), 4. 1-4. 3 ( 6K, m) , 4. 7-4. 9 (2H, m) , 

7.65-7.9 (2H, n) , 7.22 (2K, d, J=8.2Kz), 7.35 
(2H, d, J=8 . 2Hz ) 

AP Cl— MASS (m/z ) : 405 (M+H + ) 

Preparstinn n? 

To a solution of l-ethoxycarbonyl-4- (4-cyanobenzyl) -4- 
diethylphosphono-1, 4-aihydropyridine (42.10 g) in 
aichlorome thane (350 ml) was added dropwise 
diisobutyl aluminum hydride (1.01M toluene solution, 515 a i, 
at -o0 C over 55 minutes and the mixture was stirred at - 
60 c for l.o hours. The mixture was gradually warmed to 
5‘C and stirred at 5«c for 1.5 hours. To the mixture were 
added sodium fluoride (87.34 g) and water (28.11 g) ar.c the 
mixture was stirred at room temperature for an hour. The 
insoluble materials were filtered off and washed with 
di chi orome thane . The filtrate was evaporated in vacuo and 
the residue was dissolved in tetrahydrofura.n (2C0 ml). To 
this solution was added 6N hydrochloric acid (30 ml)' and 
the mixture was stirred at room temperature for 3 hours. 

The mixture was adjusted to pK ca. 8 by addition of 5N 
sodium hydroxide and extracted with dichloromethane . The 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 
4- ( 4 -pyridylmethyl ) benzaldehyde (4.62 g) as a red oil. 

IR (Film) : 3381, 3053, 3030, 2924, 2931, 2738^1697, 

1606, 1576 cm -1 

NMR (CDCI 3 , 5) : 4.08 (2 H, s>, 7. 1-7.2 (2K, m) , 
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7.3-7.45 (2H, m) , 7. 8-7. 9 (2K, m) , 8 . 5-8 . 6 {2H, 
m), 10.00 (IK, s) 

Prpnaration 113 

To a solution of pyrazole (1.67 g) in 
N, N-dimethylf ormamide (30 ml) was added sodium hydride (60 = 
oil suspension, 950 mg) at 0-5°C. After stirring for 30 
minutes, to the mixture was added a solution of 
4 -bromomethylbenzonitrile (4.0 g) in N, N-dimethylf ormamide 
(10 ml) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml) , washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chromatographed on 
silica gel (100 g, eluting with n-hexane - ethyl acetate 
(1:1)) to give 4- (pyrazol-l-ylmethyl) benzonitrile (3.49 g) . 
mp : 80-81°C 

IR (KBr) : 3055, 2958, 2229, 1610, 1510, 1446, 1392, 

1275 cm -1 

NMR (CDCI 3 , 5) : 5.39 (2H, s), 6.33 (1H, dd, J=2.1, 

2.1Hz), 7.18-7.30 (2H, m) , 7.44 (IK, d, J=2.1Hz), 
7.55-7.70 ( 3H, m) 

APCI-MASS (m/z) : 184 (M+H + ) 

25 Preparation 114 

To a solution of imidazole (1.67 g) m 
N, N-dimethylf ormamide (30 ml) was added sodium hydride (60 
oil suspension, 950 mg) at 0-5‘C. After stirring for 30 
minutes, to the mixture was added a solution of 
30 4 -bromomethylbenzonitrile (4.0 g) in N, N-dimethylf ormamide 

(10 mi) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chromatographed on 
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(lS^ln *? 1 <10 ° 9 ' elUtln9 “ lth dichlor °rae thane - methanol 

( 5.11) to give 4- (imidazol-l-ylmethyl)benzonitrile (3.26 

y * • 

IR ,KBr) = 3095 ' 3 °5 3 . 2229- 1608, 1510, 1425, 1236 

1074, 731 cm * 

NMR (CDCi-a, 5) • c o- i ou „ , , 

3 ' ' 5 * 2j - (2h ' s >' o.90 (1H/ s), 7.14 

(1H ' S) ' 7 - i5 ~ 7 *27 (2H, m) / 7.57 fl H , s) , 7.60- 
7 -72 (2H, m) 

APCI— MASS (m/z) : 184 (M+H’’’) 

Preparation n5 

acid ,io a o SU : PenS1 ° n ° f 3 ' 5 ~ dl -tert-butyl-4-hydroxybenzoic 

. ( 10.0 g) in methanol (100 ml) were added sodium 

hydroxide ( 1.6 g) and water (6 ml) and the mixture was 
a irred at room temperature for 35 minutes. The mixture 

s!lV:is° rated ^ VaCU ° and dried th ° rou 9 hl y- The sodium 
sal. was suspended in petroleum ether ,60 ml), and thionyl 

..loride (30.93 g) was added thereto and the mixture was 

s irred at room temperature for 16 hours. The mixture was 

evaporated m vacuo and the residue was redissolved < n 

petroleum ether ,200 ml,. The insoluble materials we’re 

-i tered off and the filtrate was evaporated in vacuo to 

give 3,5 di-tert-butyl-4-hydroxybemoyl chloride ,9.8> oi 
as a yellow solid. 

IR (KBr, : 3554, 29T4, 2956, 1736, 1597, 1574 cm'! 

Preparation ns 

To a solution of sodium azide (4.61 gj ± n water (30 . 

W3S aaded a^opwise a solution of 3, 5 -di-tert-butyl- 4 - 
hydroxybenzoyl chloride ,12.72 g) in tetrahydrofuran ,60 
' at 5 c over 30 minutes, and the mixture was st<rred a- 
5-C for 1.5 hours. The mixture was extracted with ethy, ' 
acetate, and the organic layer was washed with brine, d-<ed 
over magnesium sulfate and evaporated in vacuo. To the” 
residue was added n-hexane (60 ml) and the insoluble 
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materials were filtered off. The filtrate was evaporated 
in vacuo to give 3 , 5-di-tert-butyl-4-hydroxybenzoyl azide 
(1.49 g) as a yellow solid. 

IR (KBr) : 3593, 2966, 2912, 2873, 2141, 1668, 

1599 cm -1 



Preparation 117 

A suspension of 3 , 5-di-tert-butyl-4-hydroxybenzoyl 
azide (1.49 g) in benzene (30 ml) was refluxed for an hour 
10 under nitrogen. To the mixture was added tert-butanol 
(4.01 g) and the mixture was refluxed for 3 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
N-tert-butoxycarbonyl-3, 5-di-tert-butyl-4-hydroxyaniline 
15 (1.17 g) as a white solid. 

IR (KBr) : 3647, 3331, 2958, 2913, 2873, 1693, 1606, 

1547 cm" 1 

NMR (DMSO-d 6 , 6) : 1.34 (18H, s) , 1.44 (9H, s) , 6.60 

(1H, s), 7.22 ( 2H, s), 8.84 (1H, br s) 

20 

Preparation 118 

To a solution of N-tert-butoxycarbonyl-3, 5-di-tert- 
butyl- 4 -hydroxyaniline (3.97 g) in ethyl acetate (60 ml) 
and ethanol (15 ml) was added 4N hydrochloric acid in ethyl 
25 acetate (30.8 ml) and the mixture was stirred at room 

temperature for 24 hours. The mixture was evaporated in 
vacuo and the residue was triturated with diisopropvl 
ether. The powder was collected by filtration, washed with 
diisopropyl ether and dried in vacuo to give 3,5-di-tert- 

30 butyl-4-hydroxyaniline-hydrochloride (2.85 g) . 

IR (KBr) : 2966, 2912, 2873, 2590, 1581, 1512 cm" 1 

NMR (DMSO-dg, 6) : 1-38 (1SK, S), 7.12 (2H, s), 

7.34 (IK, s) , 9.83 (2H, br s) 
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Preoar«fj rn ] ] o 

To a suspension of 4-formylbenzoic acid (1.65 g) 35 

di-tert-butyl-4-hydroxyaniline-hydrochloride ■ ® 

l-hydroxyben 2 otria 2 ole (1 49 in „. 3 91 and 

5 was added 3 ' H . ' 9 dichlorome thane (60 ml) 

,, 7 , -dlmethylaminopropyl)-i-ethylcarbodiimide 

stirred at thT tS ” PeratUre “ d tha «•»«*»« solution was 
he same temperature for 20, hours. The mixture 

s“:;fa“:: h :n d d with water and brine ' ^ 

sulfate and evaporated in vacuo. The residue was nurif<ed 
by column chromatography on silica gel to give 4-, ',3 5 -dl- 
tert-butyl-4-hydroxyphenyl , carbamoyl , bentaldehyde , 2 ! 53 , 

- (KBr > : 3624, 3286, 2958, 2912, 2872, 1703, 1645 ' 

1606, 1547 cm -1 

NMR IDMSO-d 6 , 5) : 1.43 (18Hi s) _ 683 (2H _ ^ 

7 '° 9 <2H - d ' J-3-1H2), 7.12 (2H, si, 
10.07 (1H, S ), 10.19 (1H, s) 

APCI-MASS (m/z) : 354 (m+h + ) 

£reparai-j rri j p>n 

dichl T ° 2 SdSPe " Si0n of 4-formylbenzoic acid (7.5 g, in 
d chloromethane ,25 ml, were added thionyl chloride ,1 g 

9, end N, N-dimethylformamide ,365 mg, at room temper ture 
and the mixture was refluxed for 4 hours under nitrogen, 
mixture was evaporated in vacuo and dried in vacuo to 

p 9 ::: er crude ^ 0 ^ ,..*3 „ a s a wh it e 

-R (KBr, : 3066, 28S6, 1745, 1691, 1576, 1504 cm" 1 

Reparation i?i 

TO a solution of 4-fluoroaniline ,5.0 g, and 
tnethylamine ,6.07 g, in dichloromethane ,60 ml, was added 
Portionwise 4-,orm y lben2oyl chloride , 8.53 g, at 5-c and 

The “ re ““ StirrSd at r00m temperature for 2 hours, 
e mixture was washed with water and brine, dried „, e . 

gnesium sulfate and evaporated in vacuo. The residue was 
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crvstallized from hexane — ethyl acetate (3:1) and 
collected by filtration, washed with hexane - ethyl acetate 
(3:1) and dried in vacuo to give 4- [N- ( 4-f luorophenyl) - 
carbamoyl ] benzaldehyde (4.58 g) . 

5 IR (KBr ) : 3356, 2872, 1703, 1651, 1606, 1537, 

1514 cm" 1 

NMR (DMSO-dg, 5) : 7.15-7.3 (2H, m) , 7. 8-7. 9 (2H, m) , 

8.06 ( 2H, d, J=8 . 4Hz) , 8.14 (2H, d, J=8.4Hz), 

10.12 (1H, s), 10.53 (IK, br s) 

10 APCI— MASS (m/z) : 244 (M+H + ) 

Preparation 122 

To a suspension of sodium hydride ( 60- oil dispersion, 
464 mg) in N, N-dimethylformamide (50 ml) was added dropwise 
15 a solution of 4- [N- ( 4-f luorophenyl) carbamoyl ] benzaldehyde 
(2.63 g) in N, N-dimethylformamide (40 ml) at 5“C under 
nitrogen, and the mixture was stirred at room temperature 
for an hour. To the mixture was added methyl iodide (3.29 
g) , and the mixture was stirred at room temperature for 3 
20 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 4-[N-(4- 
25 f luorophenyl ) -N-methvlcarbamoyl ] benzaldehyde (2.24 g) as an 
orange oil. 

IR (Film) : 3068, 2981, 2939, 2839, 2737, 1703, 1639, 

1608, 1571, 1510 cm' 1 

NMR (DMSO-dg, 6) : 3.37 (3H, s), 7.05-7.2 (2H, m) , 

30 7.25-7.35 <2H, m) , 7.46 (2H, d, J=8.1Hz), 7.77 

( 2H, d, J-8.1HZ), 9.93 <1H, s) 

APCI -MASS (m/z) : 258 (M+H + ) 

Preparation .123 

To a solution of 1 , 4-bis (hydroxymethyl ) benzene (25.72 
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g) in N, N-dimethylformaraide (300 ml) were added imidazole 
(15.21 g) and tert-butyldimethylsilyl chloride (28.06 g) at 
room temperature, and the mixture was stirred for 10 hours. 
The mixture was poured into a mixture of ethyl acetate and 
5 ice water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4 — (tert— 

butyldimethylsilyloxymethyl) benzyl alcohol ( 27.89 g) as an 
10 oil. 

IR (Film) : 3352, 2954, 2931, 2887, 2858, 1541, 1514, 

1466 cm - ^ 

NMR (DMSO-dg, 6) : 0.07 (6H, s) , 0.90 (9H, s) , 4.47 

(2H, d, J=5.7Hz), 4.68 (2H, s) , 5.10 (IK, t, 

15 J=5.7Hz), 7. 2-7. 3 (4H, m) 

Preparation i?4 

To a solution of 4- ( tert-butyldimethylsilyloxymethyl ) - 
benzyl alcohol (27.86 g) in chloroform (300 ml) was added 
0 activated manganese dioxide (47.98 g) and the mixture was 

refluxed for 3.5 hours. Manganese dioxide was filtered off 
and the filtrate was evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 
( tert-butyldimethylsilyloxymethyl ) benzaldehyde (26.86 g) as 
5 a pale yellow oil. 

IR (Film) : 2955, 2931, 2889, 2858, 2731, 1703, 

1608, 1578, 1541 cm -1 

NMR (DMSO-d 6 , 6) : 0.10 (6H, s) , 0.92 (9K, s) , 4.82 

(2H, s), 7.53 (2H, d, J=8.2Hz), 7.85 (2H, d, 

) J=8.2Hz), 9.99 (1H, s) 

Preparation 1 ? ^ 

To a solution of N— cycloheptyl-4- ( tert- 
butyldimethylsilyloxymethyl) benzylamine (53.74 g) in 
methanol (250 ml) was added dropwise cone, hydrochloric 
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acid (38.6 ml) at 5«C, and the mixture was stirred at room 
temperature for 3 hours. The mixture was evaporated in 
vacuo and the residue was pulverized with tetrahydrofuran 
and ethvl acetate. The powder was collected by filtration 
washed with ethyl acetate and tetrahydrofuran and ethyl 
acetate (1:1), and dried in vacuo under phosphorus 
pentoxide to give N-cycloheptyl-4- 

hydroxymethylbenzylamine-hydrochlonde (37.92 g). 

IR (KBr ) : 3294, 2927, 2858, 2791, 1578, 1541, 1514, 

1456 cm” 1 

NMR (DMSO-dg, 5) : 1.4-2. 2 (12H, m) , 3.05-3.25 (1H, 

m) , 4.12 ( 2H, s), 4.52 (2H, d, J=5.7Hz), 5.27 
(1H, t, J=5.7Hz), 7.36 (2H, d, J=8.0Hz), 7.48 
(2H, d, J=8.0Hz), 8.7-8. 9 (IK, br) 

APCI-MASS (m/z) : 234 (M+H + -HC1) 



Prpparat i on 126 

To a suspension of N-cycloheptyl— 4- 

hydroxvmethylbenzyl amine-hydrochloride (37.9 g) m 

chloroform (400 ml) were added activated manganese dioxide 
(60.86 g) and triethylamine (14.21 g) , and the mixture- was 
refluxed for 4 hours. Manganese dioxide was filtered ofr 
and the filtrate was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give N-cycloheptyl-4-f ormylbenzylamine (18.27 g) as a 
vellow oil- 

IR (Film) : 3051, 2924, 2854, 2731, 1701, 1606, 1576, 

1468 cm" 1 

NMR ( DMS O— d 6 , 5) : 1.3-1. 9 (12H, m) , 2. 0-2. 2 (1H, 

br) , 2 . 5-2. 7 (1H, m) , 3.77 (2H, s) , 7.56 (2H, d, 

J=8 . 1Hz ) , 7.85 ( 2H, d, J=8.1Hz), 9.97 (1H, S) 

APCI-MASS (m/z) : 232 (M+H + ) 
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Preparation 177 

To a solution of N-cycloheptyl-4-formylbenzylamine 

(18.26 g) in ethanol (200 ml) were added thiazolidin 2 , 4 - 
dione (9.25 g) and piperidine (6.72 g) , and the mixture was 
5 refluxed for 17 hours. The mixture was cooled to 5°C and 
the precipitates were collected by filtration, washed with 
ethanol and diisopropyl ether and dried in vacuo to give 

N-cycloheptyl-4-[ (2, 4-dioxothiazolidin-5-ylidene) methyl 1 - 

benzvlamme (9.61 g) as a yellow crystal. The filtrate was 
10 evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (4 13 
g) • 

IR (KBr ) : 3429, 3024, 2929, 2858, 1684, 1622, 1576, 

1547, 1458 cm - * 

15 NMR <DMSO-d 6 , 6) : 1.3-2. 2 (12H, m> , 3.05-3.25 (1H, 

m), 4.12 (2H, s), 7.35 (1H, s), 7.52 (2H, d, 

J= 8 . 5Hz) , 7.58 (2H, d, J=8.5Hz) 

APCI-MASS (m/z) : 331 (M+H + ) 

0 Preparation l 28 

To a suspension of N— cycloheptyl- 4 - [ (2, 4 - 

dioxothiazolin-5-ylidene) methyl Jbenzylamine (13.61 g) in 

uetrahydrofuran (300 ml) and methanol (300 ml) was added 5 r 
sodium-amalgam (56.8 g) , and the mixture was stirred at 
3 room temperature for 24 hours. The insoluble materials 
were removed by filtration on celite and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cycloheptyl- 4 - [ ( 2 , 4 - 
dioxothiazolidin-5-yl) methyl] benzylamine (5.84 g) as a 

1 yellow solid. 

IR (KBr) : 3028, 2933, 2862, 2764,. 1674, 1630, 1581, 

1460 cm -1 

NMR (DMS0-d 6 , 6 ) : 1.3-2.2 (12H, m) , 2. 9-3.1 (1H, m) , 

2.95 (1H, dd, J=13.8, 9.3Hz), 3.36 (IK, dd, 

J=9.3, 4.0Hz), 4.54 (1H, dd, J=9.3, 4.0Hz), 7.25 
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(1H, d, J= 8 . 1Hz) , 7.38 (1H, d, J=8.1Hz) 

APCI-MASS (m/z) : 333 (M+H + ) 

Pfcparat-ion 129 

5 To a solution of 4-f luorobenzaldehyde (20.11 g) and 4- 

chlorophenol (25.0 g) in N, N-dimethylformamide (250 ml) was 
added powdered potassium carbonate (26.81 g) , and the 
mixture was stirred at 150‘C under nitrogen for 7 hours. 

The mixture was cooled and poured into a mixture of ethyl 
10 acetate and water. The separated organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- (4- 
chlorophenoxy)benzaldehyde (32.49 g) as a yellow oil. 

15 IR (Film) : 3070, 2985, 2830, 2740, 1735, 1695, 1605, 

1580, 1485 cm ' 1 

NMR (CDCI 3 , 6 ) : 7.0-7.15 (4H, m) , 7.35-7.45 (2H, m) , 

7 . 8 - 7 . 9 ( 2H, mV, 9.93 (1H, s) 
APCI-MASS (m/z) : 235, 233 (M+H + ) 

20 

Preparation 13.0 

To a solution of 4 -f luorobenzaldehyde (5 g) and 3- 
f luorophenol (5.42 g) in N, N-dimethylformamide (50 mi) was 
added potassium carbonate ( 6.68 g) . Then the mixture was 
25 heated for 3.5 hours at 150»C. After cooling, the reaction 
mixture was diluted with ethyl acetate (300 ml), washed 
with water, brine, dried over magnesium sulfate and 
evaporated ir. vacuo. The residue was chromatographed on 
silica gel (200 g, eluting with n-hexane - ethyl acetate 
30 (10:1)) to give 4— ( 3- f luorophenoxy ) benzaldehyde (8.67 g) 

IR (Neat) : 3072, 2831, 2738, 1697, 1587 , 1483 cm 1 

NMR (CDCl 3 , 5) : 6.75-7.00 (3H, m) , 7.05-7.18 (2K, 

m) , 7.28-7.42 (1H, m) , 7.82-7.95 (2H, m) , 9.9o 

(1H, s) 

APCI-MASS (m/z) : 217 (M+H + ) 
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Preparation n] 

To a solution of 4-f luorobenzaldehyde (3 g) and 
4 ~tr i f luorome thylphenol ( 4.7 g) in N, N-dimethylformamide 
(30 ml) was added potassium carbonate (4.0 g) . Then the 
5 mixture was heated for 5 hours at 150«c. After cooling, 
the reaction mixture was diluted with ethyl acetate (300 
ml), washed with water, brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was chromatographed 
on silica gel (200 g, eluting with n-hexane - ethyl acetate 

(15:1)) to give 4- (4-trif luoromethylphenoxy) benzaldehyde 
( 982 . 1 mg) . 

IR (Neat) : 3074, 2631, 2738, 1701, 1587, 1502 cnT 1 

NMR (CDCI 3 , 6 ) : 7 . 05-7.25 (4H, ml , 7.60-7.7S (2H, 

m) , 7.85-7.98 (2H, m) , 9.96 (1H, s) 

FAB-MASS (m/z) : 267 (M+H + ) 



0 



Zreparation n? 

To a solution of 4-f luorobenzaldehyde (3 g) and 3 , 4 - 
methylenedioxyphenol (4 g) in N, N-dimethylformamide (30 ml) 
was added potassium carbonate (4 g) . Then the mixture was 
heated for 2 hours at 150»C. After cooling, the reaction 
mixture was diluted with ethyl acetate (200 ml), washed 
with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chromatographed on 
silica gel (120 g, eluting with n-hexane - ethyl acetate 
(5:1)) to give 4- (3, 4-methylenedioxyphenoxv) benzaldehvde 

(2.67 g) . 

mp : 65— 66°C 

IR (KBr ) : 1691, 1600, 1481, 1227 cm ' 1 

NMR (CDC1 3 , 6 > : 6.02 (2K, s), 6.50-6.65 (2K, m) , 

6.82 (IK, d, J= 8 . 3Hz ) , 6.96-7.07 (2K, m) , 7.78- 
7.89 (2K, m) , 9.91 (IK, s) 

APCI-MASS (m/z) : 243 (M+H + ) 
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Prsnarat inn 133 

To a solution of 4-f luorobenzaldehyde (2.48 g) and 
3, 5-di-tert-butyl-4-methoxymethoxyphenol (5.33 g) in N,N- 
dimethylf ormamide (40 ml) was added powdered potassium^ 

5 carbonate (2.76 g) , and the mixture was stirred at 150“C 

for 6 hours under nitrogen. The mixture was poured into a 
mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
10 purified by column chromatography on silica gel to give 4- 
(3, 5-di-tert-butyl-4-methoxymethoxyphenoxy) benzaldehyde 

(4.03 g) as an orange oil. _ i 

IR (Film) : 2960, 2872, 2740, 2693, 1581, 1504 cnT- 

NMR (CDCl 3 , 6) : 1.43 (18H, s) , 3.66 (3H, s), 4.94 

15 (2H, s), 6.99 ( 2H, s>, 7.02 (2H, d, J=8.8 Hz), 

7.83 ( 2H, d, J=8 . 8 Hz) , 9.92 (1H, s) 

APCI-MASS (m/z) : 371 (M+H + ) 

Preparation 134 

20 To a solution of 4-f luoronitrobenzene (14.11 g) and 4- 

f luorophenol (12.33 g) in N, N-dimethylf ormamide (150ml) 
was added powdered potassium carbonate (15.20 g) , and the 
mixture was stirred at 100'C for 4.5 hours under nitrogen. 
The mixture was poured into a mixture of ethyl acetate and 
25 ice water and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration and washed with hexane 
and dried to give 4- ( 4-f luorophenoxy) nitrobenzene (22.96 g) 

30 as a yellow crystal. 

IR (KBr ) : 3110, 3075, 2925, 2835, 1585, 1510 cm 

NMR (CDCI3, 6) : 6.95-7.2 ( 6 H, m> , 3.15-8.3 (2H, m) 

APCI— MASS (m/z) : 234 (M+H + ) 
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Preparation i ^ 

To a suspension of 3-hydroxybenzyl alcohol (12.41 g) 
and l-chloro-4-fluorobenzene (19.50 g) in 1, 3-dimethyl-2- 
imidazolidinone (40 ml) were added powdered potassium 
5 carbonate (8.29 g) , cuprous chloride (198 mg) and 

8 hydroxyquinoline (290 mg) at room temperature/ and the 
mixture was stirred at 1S0»C for 8 hours. The mixture was 
poured into a mixture of ethyl acetate and ice water and 
the separated organic layer was washed with water and 
10 brine, dried over magnesium sulfate and evaporated in 

vacuo. The residue was purified by column chromatography 
on silica gel to give 3- (4-f luorophenoxy) benzyl alcohol 
(3.98 g) as a yellow oil. 

IR (Film) : 3352, 3074, 2931, 2875, 1610, 1585, 1502, 

15 1448 cm -1 

NMR (DMSO-dg, 6) : 4.47 (2H, d, J=5.6Hz), 5.22 (1H, 

t, J=5.6Hz), 6. 8-7. 4 (8H, m) 

Preparati on 1 3 6 

20 To a solution of 4-fluorobenzonitrile ( 50.0 g) and 4 - 

fluorophenol (50.93 g) in N, N-dimethylformamide (400 ml) 
was added powdered potassium carbonate (62.75 g) , and the 
mixture was stirred at 150»c for 6 hours. The mixture was 
cooled to 5°C and poured into ice water (2.5 e) The 
25 precipitates were collected by filtration, washed with 
water and dried in vacuo to give 4- ( 4-f luorophenoxy) - 
benzonitrile (87.56 g) . 

IR (KBr ) : 3188, 3076, 2220, 1649, 1608, 1483 cm' 1 

NMR (DMSO-d 6 , 5) : 7.05-7.15 (2H, m) , 7.2-7.45 (4H, 

m) , 7. 8-7. 9 (2H, m) 

APCI-MASS (m/z) : 214 (M+H + ) 

Preparation 137 

To a stirred suspension of 3-acetylbenzonitrile (25.4 
g) in ethyl ether - 1,4-dioxane (10:1, 275 ml) was added 
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bromine (9 ml) dropwise at room temperature. After 40 
minutes, to the mixture was added sodium bicarbonate (15 g) 
in water (200 ml) at 0-5°C, and extracted with ethyl 
acetate. The organic layer was separated and washed with 
saturated sodium bicarbonate solution, water and brine, 
dried over magnesium sulfate, evaporated in vacuo to give 
3- (bromoacetyl) benzonitrile (39.2 g) . 

IR (KBr ) : 3103, 3068, 2941, 2229, 1707, 1599, 

1429, 1279, 1223, 1149 cm " 1 
NMR (CDCI 3 , 5 ) : 4.42 (2H, s) , 7.66 (1H, dd, J=8.1, 
8.1Hz), 7.85-7.95 (1H, m) , 8.18-8.32 (2H, m) 



15 



20 



25 



30 



Preparation 13 9 . 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (56.0 g) and 
benzylamine (42.6 ml) in toluene (560 ml) was refluxed for 
5 hours. The reaction mixture was cooled to room 
temperature, and evaporated in vacuo. The residue was 
suspended in ethanol (840 ml) and sodium borohydride (12.3 
g) was added carefully under ice cooling. Then the mixture 
was stirred for one hour at 50'C. After additional 
stirring for 2 hours at room temperature, the reaction 
mixture was evaporated in vacuo. To the residue was added 
water (300 ml), and extracted with dichloromethane. The 
organic layer was washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel (1.5 kg, elunng wiuh 
dichloromethane - methanol (10:1)) to give N-benzyl-3- 
(pyrazol-3-yl) benzylamine (71.8 g) . 
mp : 82-8 3 °C 

IR (KBr) : 2290-3310 (br) , 1606, 1543, 1441, 

1354 cm ' 1 

NMR (DMSO-d 6 , 5) : 3.71 (2H, s) , 3.72 (2H, s), 6.68 

{1H , d, J=2 . 1Hz ) , 7.15-7.42 (7H, m) , 7.50-7.90 
( 3H, m), 12.85, 13.22 (total 1H, each br) 

APCI-MASS (m/z) : 264 (M+H + ) 
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Preparation y*Q 

To a solution of 4- (4-f luorophenoxy) aniline (? 03 g > 
c ^ clohe Ptanone (1.35 g) in ethanol (40 ml) were added 
simultaneously a solution of sodium cyanoborohydri.de (314 
mg) m ethanol (30 ml) and a solution of acetic acid ( 60’ 
mg) in ethanol (10 ml) over 1 hour at room temperature. 

The mixture was stirred at room temperature for additional 
i.2 hours. The mixture was evaporated in vacuo and the 
residue was poured into a mixture of ethyl acetate and 
water and adjusted to pH 8 by addition of 5N sodium ^ 
hydroxide aqueous solution. The separated organic layer 
was washed with brine, dried over magnesium sul^a^e a^d 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cy cioheot vl-*- < 4 - 
f luorophenoxy) aniline ( 2.11 g) as a red oil. 

IR (Film) : 3405, 2925, 2855, 1735, 161C, 1495 cm ’ 1 

NMR (CDClo , 5) • l 4-0 ic . _ _ 

3 2 * 15 (12 «' m), j.3-3.5 (1H, m) , 

6 - 4 " 6 ' 6 f2K ' m), 6.75-7.05 ( 6 H, m) 

APCI-MASS (m/z) : 300 (M+H + ) 

Pr eparation nn 

The mixture of 4- (4-fluorophenoxy, benzaidehvde P 73 
g) and benzylamine (1.29 g) was stirred at I20»c fo- ^ 
hours under nitrogen. The mixture was cooled to room" 
temperature and dissolved in ethanol (40 ml) . To this 
solution was added carefully sodium borohydride (303 mg) 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichlorome thane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by ’.column 
chromatography on silica gel to give N-benzyl- [4- 
r luorophenoxy) ] benzylamine (1.78 5 ) as a yellow oil. 

IR (Film) : 3062, 3028, 2916, 2821, *1605, 1497 cn ~l 

NMR (CDCI 3 , 5) : 3.78 (2H, s) , 3.82 (2K, S ), 6.9-7 . 1 
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( 6 H, m) , 7.2-7. 4 (7H, m) 

APCI-MASS (ro/z) : 308 (M+H + ) 

. Preparation 141 

5 The mixture of 4- ( 4 -f luorophenoxy) benzaldehyde (1.73 

g) and pentylamine (1.40 g) was stirred at 120*C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml) . To <-his 
solution was added carefully sodium borohydriae (303 mg), 

10 and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
15 chromatography on silica gel to give N— pentyl— 4— ( 4— 
f luorophenoxy) benzylamine (1.72 g) as a yellow oil . 

IR (Film) : 3051, 2956, 2929, 2858, 2818, 1610, 

1498 cm -1 

NMR (CDCI 3 , 6 ) : 0.89 (3H, t, J=6.4Hz), 1.2-1. 4 (4K, 

20 m) , 1.5-1. 7 (2H, m) , 2.63 (2H, t, J=7.1Hz), 3.76 

(2H, s), 6 . 9 — 7.1 ( 6 H, ro), 7.28 (2H, d, J— 9 . 1 Hz ) 

APCI-MASS (m/z) : 288 (M+H + ) 

Prepara tion 142 

25 The mixture of 4— (4— f luorophenoxy) benzaldehyde (2.16 

g) and cyclohexylamine (1.49 g) was stirred at 120°C for 4 
Hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml) . To this 
solution was added carefully sodium borohydride (378 mg), 

30 and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclohexyl-4- \ 4- 
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fluorophenoxy) benzylamine (3.06 g) as a yellow oil. 

IR (Film) : 3034, 2929, 2852, 1608, 1497 cirT 1 

NMR (CDCI 3 , : 1.0-1 . 4 and 1. 5-2.0 (10H, m) , 

2. 4-2. 6 (1H, m) , 3.78 (2H, s) , 6. 9-7.1 ( 6 H, m) , 
7.28 ( 2 H, d, J=8.4Hz) 

APCI-MASS (m/z) : 300 (M+H + ) 

Prepara tion in 

The mixture of 4- (4-fluorophenoxy) benzaldehyde (? i 6 
9) and cyclopentyl amine (1.28 g) was stirred at 120»C for 4 
hours under nitrogen. The mixture was cooled to room 
emperature and dissolved in ethanol (40 ml). To this 
was added carefully sodium borohydride (378 mg) 
an the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
was ed with brine, dried over magnesium sulfate and 
evaporated m vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclopentyl 4 - ( 4 - 
f luorophenoxy) benzylamine (2.67 g, as a yellow oil. 

IR (Film) : 3032, 2953, 2868, 2819, 1608, 1500 crn^ 

NMR (CDCI 3 , 5) : 1. 3-2.0 ( 8 H, m) , 3.05-3.25 (1H, m) , 

3.74 (2H, s), 6 . 9-7.1 ( 6 H, m) , 7.27 (2H, d, 

J =8 . 4Hz ) 

APCI-MASS (m/z) : 286 (M+H + ) 

£reparation •\&a 

The mixture of 4- (4-fluorophenoxy) benzylamine ( 4.35 g) 
and .2,3,5, 6-tetrahydro-4H-pyran-4-one (2.40 g) was stirred 

at 12 0°C for 4 hours under nitrogen. The mixture was 
cooled to room temperature and dissolved in ethanol ( 8 C 
ml) . To this solution was added carefully sodium 
borohydride (757 mg) and the mixture was stirred at room 
emperatu.e for 2 hours. The mixture was evaporated in 
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vacuo and the residue was extracted with dichloromethane. 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gei to give N- 
5 2, 3, 5, 6-tetrahydro-4H-pyran-4-yl) -4- (4- 

f luorophenoxy) benzylamine (5.15 g) as an orange oil. 

IR (Film) : 2927, 2845, 1498, 1464 cm -1 

NMR (CDCI 3 , 5) : 1 . 4 - 1 . 7 (4H, m) , 3. 3-4.0 (4H, m) , 

3.80 ( 2H, s), 6 . 8-7.1 ( 6 H, m) , 7. 2-7. 4 (2H, m) 

10 APCI— MASS (m/z) : 302 (M+H + ) 

Preparation JL45_ 

The mixture of 4- ( 4-f luorophenoxy) benzaldehyde (3.24 
g) and phenethylamine (2.73 g) was stirred at 120'C for 4 
15 hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (60 ml) . To this 
solution was added carefully sodium borohydride (567 mg) , 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 
20 was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- ( 2-phenethyl ) -4- (4- 
f luorophenoxy ) benzylamine (4.73 g) as a yellow oil. 

25 IR (Film) : 3061, 3028, 2927, 282i, 1608, 1497, 

1454 cm -1 

NMR (CDCI 3 , 5) : 1.47 (1H, br s) , 2.75-3.0 (4H, m) , 

3.77 (2H, s), 6.85-7.1 ( 6 H, m) , 7.15-7.35 (7K, m) 

APCI -MASS (m/z) : 322 (M+H + ) 

30 

Preparation 1A£ 

The mixture of 4 - ( 4 -f luorophenoxy) benzaldehyde (4.32 
g) and 2 -ethoxyethylamine (3.57 g) was stirred at 120 C for 
4 hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (80 ml). To this 
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solution was added carefully sodium borohydride (757 mg) , 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- (2-ethoxyethyl ) -4- 
(4 f luorophenoxy) benzylamine (5.50 g) as a yellow oil. 

IR (Film) : 3053, 2976, 2929, 2866, 1608, 1498, 

1456 cm -1 

NMR (CDC1 3 , 5) : 1.20 (3H, t, J=7.0Hz), 2. 8-2. 9 (2H, 
m), 3.45-3.6 (4H, m) , 3.78 (2H, s) , 6. 9-7.1 (6H/ 
m), 7.25-7.35 (2H, m) 

APCI-MASS (m/z) : 290 (M+H + ) 



The mixture of 3- (pyrazol-3-yl) benzaldehyde ( 1.27 g) 
and benzylamine (1.19 g) was stirred at 120°c for 4 hours 
under nitrogen. The mixture was cooled to room temperature 
and dissolved in ethanol (40 ml,. To this solution was 
added carefully sodium borohydride (280 mg), and the 
mixture was stirred at room temperature for 2 hours. The 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-benzyl-3- (pvrazol- 3 - 
yl) benzylamine (1.22 g) as an oil. 

IR (Film) : 3169, 3062. 302S. 



22 g) 


as an 


oil . 




3169, 


3062, 


3026, 2916, 2839, 


1606, 1589, 


1537, 


1495 cm' 1 


5) : 


3 . 70 


(2H, s), 3.7 ( 2K, 


S ) , 6.69 



(1H, d, J-2.1HZ), 7. 2-7. 5 (7H, m) , 7. 7-7. 9 (3H, 

S) 



APCI-MASS (m/z) 



264 (M+H + ) 
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Preparation 1.48. 

The mixture of 3- (pyrazol-3-yl) benzaldehyde (1.72 g) 
and cyclohexylamine (1.49 g) was stirred at 120°C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (30 ml) . To this 
solution was added carefully sodium borohydride (378 mg) 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclohexyl-3- 
(pyrazol-3-yl)benzylamine (1.15 g) . 

IR (KBr) : 3246, 3118, 3041, 2924, 2854, 1608, 

1558 cm" 1 

NMR (DMSO-d 6 , 6) : 1. 0-2.0 (10H, m), 2. 4-2. 6 (IK, m) , 

3.88 (2H, s), 6.70 (1H, br S) , 7.25-7.45 (2H, m) , 

7. 6-7. 9 ( 3H, m), 12.90 (1H, br s) 

APCI-MASS (m/z) : 256 (M+H T ) 

Preparation IAS 

The mixture of 3- (pyrazol-3-yl) benzaldehyde d-'^ 9) 
and cyclopen tylamine (1.70 g) was stirred at 120»C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml) . To tms 
solution was added carefully sodium borohydride (378 mg), 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclopentyl-.3- 
(pyrazol-3-yl ) benzyl amine (1-26 g) • 

IR (Film) : 3265, 1610, 1589 cm" 1 

NMR (DMSO— d 6 , 6) : 1.3-1. 9 (8H, m) , 3.05-3.2o. (In, 
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m), 3.78 (2H, s) , 6.68 (1H, s) , 7. 2-7. 4 (2H, m) , 
7. 6-7. 9 ( 3H, m) , 12.88 (1H, br) 

APCI-MASS (m/z) : 242 (M+H + ) 

5 Preparation 150 

A mixture of 3- ( l-tritylpyrazol-3-yl ) benzaldehyde 
(1.72 g) and 4-f luorobenzylamine (0.57 ml) was stirred at 
120°C for 4 hours. The mixture was cooled to room 
temperature and dissolved in ethanol (26 ml) . To the 
D mixture was added sodium borohydride (158 mg) and the 
reaction mixture was stirred at 50°C for 2 hours. The 
mixture was poured into water, extracted with 
dichloromethane . The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated in 
> vacuo. The residue was chromatographed on silica gel (50 
g, eluting with dichloromethane - methanol (50:1)) to give 
N- ( 4-f luorobenzyl ) -3- ( l-tritylpyrazol-3-yl ) benzyl amine 
(1.40 g) . 

IR (Neat) : 3059, 2827, 1603, 1506, 1446, 1219 cm -1 

NMR ( CDCl 3 , 5) : 3.79 (2H, s), 3.82 (2H, s), 6.58 

(1H, d, J=2 . 5Hz ) , 6.90-7.05 (2H, m) , 7.10-7.45 
(20H, m) , 7.65-7.83 (2H, m) 

FAB-MASS (m/z) : 524 (M+H + ) 



Preparation 151 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (1.0 g) and 
4-methoxybenzylamine (0.91 ml) was heated for 3 hours at 
120°c . After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml) . To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with dichloromethane - methanol 
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(10:1)) to give N- (4-methoxybenzyl) -3- (pyrazol-3- 
yl ) benzylamine (1.17 g) . 

IR (Film) : 2370-3680 (br) , 1610, 1512, 1248, 

1036 cm " 1 

5 NMR (CDCI 3 , 6 ) : 3.77 (2H, s) , 3.79 (3H, s) , 3.84 

(2H, s), 6.60 (1H, d, J=2 . 2Hz ) , 6.80-6.92 (2H, 

m) , 7.17-7.41 (4H, m) , 7.54-7.66 (2H, m) , 7.85 
(1H, s) 

APCI— MASS (m/z) : 294 (M+H + ) 

10 

Preparation 152 

A mixture of 3- (pyrazol-3-yi ) benzaldehyde (1.0 g) and 
4-f luorobenzylamine (0.8 ml) was heated for 4 hours at 
120°C. After cooling to room temperature, the mixture was 
15 dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
20 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(10:1)) to give N- (4-fluorobenzyl) -3- (pyrazol-3- 
vl ) benzylamine (1.28 g) . 

IR (Film) : 2370-3680 (br) , 1605, 1508, 1220, 

25 1095 cm " 1 

NMR (CDCI 3 , 5) : 3.79 (2H, s), 3.84 (2H, s) , 6.61 

(1H, d, J=2 . 3Hz ) , 6.90-7.10 (2H, m) , 7.18-7.45 

( 4H, m) , 7.52-7.70 (2H, m) , 7.75 (1H, s) 

APCI -MASS (m/z) : 282 (M+H + ) 

30 

Prepara tion 153 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.2 g) , 4- 

(dimethylamino) benzylamine-dihydrochloride (1.87 g) and 
triethylamine (11.7 ml) in toluene (30 ml) was refluxed for 
5 hours. An insoluble material was removed by filtration 
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and evaporated in vacuo. The residue was. dissolved in 
ethanol (18 ml,. To the solution was added sodium 
borohydride ,26, mg, and stirred for two hours at ambient 
temperature. The reaction mixture was poured into water 
and extracted with dichloromethane, washed with water and 
nne, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 

“ T <5 ° 9 ' * 1Utin9 “ ith dichl °™"«hane - methanol 
’. ° 91VS N f (dimethylamino) benzyl J -3- (pyrazol-3- 

yl ) benzylamine ( 1.68 g) . 

“ 1 233 °- 3700 «*>• 1614, 152,. 1„ 6 , 135 0, 

804 , 766 

NMK (CDC1 3 , 5, : 2.53 (6H, s,. 3.75 ,2H. s, , 3.8, 

(2H, s), 6.59 (1H, d/ J=2.2Hz), 6.65-6.75 <2H, 

m), 7.15-7.40 (4H, m) , 7.55-7.66 (2H, m) , 7.76 
(1H, s) 



APCI-MASS (m/z) 



440 



(M+Me2 




CHo) 



Reparation t ^4 



The following compounds were obtained 
s_milar manner to that of Preparation 57 , 
75, 76, 138, 140, 141, 142, 143, 144, 145, 

149, 150, 151, 152 or 153. 



according 
58, 59, 60, 

146, 147, 



to a 
. 62, 
148, 



( 1 ) 



N-Cycloheptyl-4- (4 
IR (Film) : 3035, 

1485 

NMR (CDC1 3 , 6 ) : 

3 *76 (2H, s) , 
APCI-MASS (m/z) : 



-chlorophenoxy) benzylamine 
2925, 2855, 1610, 1590, 1505 

cm -1 

1 . 4-2.0 (12H, ml, 2. 6-2. 8 (1H, m) 
6.9-7.05 (4H, ml, 7.25-7.4 (4H, 
332, 330 (M+H + ) 



m) 



( 2 ) N-Cycloheptyl-4- ( 3- f luorophenoxy ) benzylamine 
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IR (Neat) : 2926, 2854, 1599, 1483, 1269, 1213 cm -1 

NMR (CDCI3, 5) : 1.30-2.10 (12H, m) , 2.62-2.80 (IK, 

m) , 3.77 (2H, s), 6.62-6.85 (3H, in), 6.93-7.05 
(2H, m) , 7.18-7.40 (3K, m) 

5 APCI-MASS (m/z) : 314 (M+K + ) 

(3) N-Cycloheptyl-4- ( 4-trif luoromethylphenoxy) benzylamine 

IR (Neat) : 2926, 2854, 1601, 1504, 1462, 1327 cm -1 

NMR (CDCI3, 6) : 1.30-2.00 (12H, m), 2.65-2.80 (1H, 

10 m) , 3.78 (2H, s) , 6.95-7.10 (4H, m) , 7.30-7.40 

(2H, m), 7.50-7.62 (2H, m) 

APCI-MASS (m/z) : 364 (M+H + ) 

(4) N-Cycloheptyl-4- (3, 4-methylenedioxyphenoxv) benzylamine 

15 IR (Neat) : 2924, 2854, 1606, 1502, 1481, 1354 cm -1 

NMR ( CDCI3, 5) : 1.30-1.95 (12H, m) , 2.60-2.75 (1H, 

m) , 3.74 (2H, s) , 5.97 (2H, s), 6.47 (1H, dd, 

J=8 . 4, 2.4Hz), 6.56 (1H, d, J=2.4Hz), 6.75 (1H, 
d, J=8 . 4Hz ) , 6.85-6.96 (2K, m) , 7.20-7.31 (2H, m) 

20 APCI-MASS (m/z) : 340 (M+H + ) 

(5) N-Cycloheptyl-4- (3, 5-di-tert-butyi-4- 
methoxymethoxyphenoxy) benzylamine 

IR (Film) : 2920, 2860, 1587 cm -1 

25 NMR (CDCI3, 6) : 1.40 and 1.42 (total .18H, s), 

1.4-2. 2 (14H, m) , 2.8-2.95 (1H, m) , 3.62 and 3.64 

(total 3H, s), 4.87 and 4.92 Uotal 2H, s), 6.92 

( 2H, s) , 6.85-6.95 (2H, m) , 7. 4-7,5 (2H, m) 

APCI-MASS (m/z) : 468 (M+H + ) 

30 

(6) N-Cycloheptyl-3- ( 4-f luorophenoxy) benzylamine 

IR (Film) : 3062, 2926, 2854, 1608, 1583, 1502, 

1446 cm" - 

NMR (CDCI3, 5) : 1. 4-2.0. (12H, m) , 2. 6-2. 8 (IK, m) , 

3.75 ( 2 K , s), 6 . 8-7. 3 ( 8 H, m) 
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314 (M+H + ) 



H) H-Cycloh.ptyl- 2 -,i- trltylpyrazol . 4 • 

NMR <WSO-d 6 . 5, : ,. 3 -,, ( 1 2 K. ^ „ 

3.70 (2H, si, 7. 1-7 . 6 (19H, m), 7.76 (1H, s) 
8.06 (1H, s) 

APCI-MASS (m/z) : 512 (M+H + ) 

( 8 ) N-Cycloheptyl-3- (l-methylpyrazol- 4 -yi) benzylamine 

IR (Neat) . 2926, 2852, 1610, 1460, 1410, 1230 cm -1 

NMR (CDCIt, 5) • 1 30—1 9 ft , -l or, _ 

3 ; ’ X - J0 -L * 98 <12H, m), 2.63-2.80 (1H, 

m) ' 3 ' 79 (2H ' s) ' 3.94 (3 H, s), 7.13-7.48 (4 H / 

m) ' 7 - 63 S), 7.76 (IK, s) 

APCI-MASS (m/z) ; 284 (M+H + ) 

(9) N-Cycloheptyl-3- (l-methylpyrazoi-3-yl ) benzylamine 

IR (Neat) : 3400 (br) , 2924, 2854, 1610, 1462, 1354 
1242 cm -1 

NMR (CDCI 3 , 5) : 1.30-2.00 (12H, m) , 2.64-2.80 (IK, 

m), 3.83 (2H, s) , 3.95 (3H, s)., 6.56 ( 1 H, d, 

J— 2.2Hz ; , 7.25-7.40 (3H, m) , 7.60-7.79 (2K, n) 
APCI-MASS (m/z) : 284 (M+H + ) 

1 1 0 ) N-Cycloheptyi-3- ( l-methylpyrazol- 5 -yl ) benz vlairine 
IR (Neat) : 2924, 2854, 1608, 1462, 1385, ' 1275 cm^ 

NMR (CDCI 3 , 6 ) : 1.30-1.98 (12H, m) , 2.62-2.80 (l H , 
3.83 (2H, s), 3.90 (3H, s), 6.31 (1H, d 

J=1 . 8 Hz ) , 7.25-7.48 (4H, m) , 7.51 (1 H , d, 

J=1 . 8 Hz ) 

APCI-MASS (m/z) : 284 (M+H + ) 

(ID N-Cycloheptyl-3- (imidazol-4-yl ) benzylamine 

IR ( film) : 2300-3600 (br) , 2924, 2854, 1610, 



1460 cm 



-1 



NMR ( DMSO— dg , 5) : 1.20-1.95 (12H, m) , 2.55-2.75 nii 
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m), 3.73 (2K, s), 7.05-7.80 < 6 H, m) , 12.00-12.25 

(1H, br) 

APCI-MASS (m/z) : 270 (M+H + ) 

5 (12) N-Cycloheptyl-4- (5-methyl-l, 3, 4-oxadiazol-3- 

yl ) benzylamine 

IR (KBr ) : 3442, 3292, 3211, 2920, 2852, 1689, 1576, 

1502, 1450 cm * 1 

NMR (CDCI 3 , 5) : 1.30-2.40 (12H, m) , 2.61 (3H, s), 

0 2.63-2.80 (1H, m) , 3.87 (2H, s), 7.45-7.54 (2H, 

m), 7.93-8.05 (2H, m) 

APCI-MASS (m/z) : 286 (M+H + ) 



(13) N-Cycloheptyl-4- (4-benzyl-5-methyl-4H-l, 2, 4-triazol-3- 
15 yl) benzylamine 

IR (Neat) : 3298, 2924, 2852, 1612, 1527, 1458, 

1358 cm -1 

NMR (CDCI 3 , 6 ) : 1.30-1.93 (12H, m) , 2.38 (3H, s), 
2.60-2.77 (1H, m) , 3.81 (2H, s), 5.16 (2K, s), 

20 6.90-7.05 (2H, m) , 7.27-7.55 (7H, m) 

APCI-MASS (m/z) : 375 (M+H + ) 



( 14 ) N-Cycloheptyl-3- (2-methyl-2H-tetrazol-5-yl ) benzylamine 
IR (Neat) : 2924, 2854, 1520, 1462, 1365 cm ' 1 

25 NMR (CDCI 3 , 5) : 1.30-1.98 (12H, m) , 2.65-2.80 (1H, 

m) , 3.86 ( 2H, s), 4.40 (3H, s), 7.40-7.48 (2H, 
m) , 7.95-8.05 (1H, m) , 8.09 (1H, s) 

APCI-MASS (m/z) : 286 (M+H + ) 



30 (15) N-Cycloheptyl-3- ( l-methyl-lH-tetrazoi-5-yl) benzylamine 

IR (Neat) : 2924, 2854, 1533, 1452, 1292 cm ' 1 

NMR (CDCI 3 , 5) : 1.30-1.98 (12H, m) , 2.65-2.80 (1H, 

m) , 3.88 ( 2H, S) , 4.18 (3H, s), 7.46-7.65 (3H, 

m) , 7.75 ( 1H, s) 

35 APCI-MASS (m/z) : 286 (M+H + ) 
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(16) N -Cycloheptyl-4- (1H-1, 2, 4“triazol- 1-yl ) benzvlamine 
mp : 53-54 “C 

IR (KBr) . 3101, 2922, 2852, 1518, 1460, 1277, 1147, 

984 cm~ A 

NMR CCDC1 3 , 5) : 1.30-2.00 (12H, m), 2.60-2.80 (1H, 

m)/ 3 * 84 f2H ' s) ' 7.40-7. 55 (2H, m) , 7. 55-7.70* 

(2H, m), 8.10 (1H, s), 8.54 {1H, s) 

APCI-MASS (m/z) : 271 (M+H + ) 

(17) N-Cycloheptyl-4-(lK-l,2.3-triazol-l-yl, b e„ 2via!I , ine 

mp : 78-79°c 

IR (KBr) : 3319, 3124, 2920, 2852, 1520, 1230, 1101, 

1041 cm I 

NMR (CDCI3, 5) : 1.30-2,00 (12H, m) , 2.63-2,80 (IK, 

' 3,87 (2H ' s) ' 7.45-7.57 (2H, m) , 7.64-7.76 
(2H, m) , 7.85 (1H, s) , 7.93 (1H, s) 

APCI-MASS (m/z) : 271 (M-fH + ) 

(16) N-c ycloheptyl-4- (2H-1, 2, 3-triazol-2-yi ) benzyl amine 

IR (Neat) : 2926, 2854, 1608, 1514, 1460, 1412, 1381, 

1259, 951, 824 cm* 1 

NMR (DMSO— d 6 , 5) : 1.20-1.90 (12a, m) , 2.50-2.70 ,1H 

m) ' 3 ‘ 74 (2H - *>■ 7.45-7.55 (2H, m) , 7.90-8.00 
(2H, m) , 8.10 (2H, s) 

APCI-MASS (m/z) : 271 (M+K + ) 

(19) N-Cycloheptyi- ( 4-methvlpiperazin-l-yl ) benz vlamine 
IR (Film) : 2925, 2850, 2795, 1615, 1515 cm’ 1 

NMR ( DMSO-dg, 5) : 1.3-1. 9 (12H, m) , 2.21 (3H, S ), 

2. 4-2. 5 (4H, m), 3. 1-3.2 (4K, m) , 3.2-3.45 (1K , 

■ m)f 6 ‘ 85 (2H ' d ' J=S.5Hz), 7.15 (2K, d, J =8 5K- 
APCI-MASS (m/z) : 302 (M+K + ) 

( 20 ) N-Cycloheptyl- 4 - (4-methylsulfonylaminophenyl) - . 
benzylamine 



35 
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IR (KBr ) : 3020, 2930, 2855, 1605, 1495cm" 1 

NMR (DMSO-d 6 , 5) : 1. 3-2.0 (12H, m) , 2. 5-2. 7 (1H, m) , 

3.01 ( 3H, s), 3.72 (2H, s) , 7.27 (2H, d, 

J=8.5Hz), 7.39 (2H, d, J=8.5Hz), 7.57 (2H, d, 

5 J=8 . 2Hz ) , 7.63 (2H, d, J=8.2Hz) 

APCI-MASS (m/z) : 373<M+H + ) 

(21) N-Cycloheptyl-4- (N-benzoylsulf amoyl ) benzylamine 

IR (KBr) : 3477, 3057, 2927, 2858, 1599, 1545 cm -1 

10 NMR (DMSO-dg, 6) :■ 1.3-2. 2 (12H, m) , 3. 1-3.3 (1H, m) , 

4.17 ( 2H, s), 7.2-7.45 (5H, m) , 7. 4-7. 5 (2H, m) , 

7.75-7.9 (2H, m), 8. 4-8. 7 (1H, br) 

APCI-MASS (m/z) : 387 (M+H + ) 

15 (22) N-Cycloheptyl-4- (N-phenylsulfonylcarbamoyl) benzylamine 

IR (KBr) : 3091, 2929, 2858, 1647, 1601, 1537 cm' 1 

NMR (DMSO-dg, 5) : 1.35-2.2 (12H, m) , 3. 1-3. 3 (IK, 

m) , 4.11 (2H, s), 7.35-7.5 (5H, m) , 7. 8-7. 9 (2H, 
m) , 7.93 ( 2H, d, J=8.1Hz) 

20 APCI-MASS (m/z) : 387 (M+H + ) 

(23) N-Cycloheptyl-4- ( 3-pyridylmethyl ) benzylamine 

IR (Film) : 3304, 3026, 2924, 2852, 1574, 1512 cm' 1 

NMR (CDCI3, 6) : 1.4-2. 2 (12H, m) , 2.6-2. 8 (IK, m) , 

25 . 3.75 (2H, s), 3.95 (2H, s'), 7. 1-7. 5 (6H, m) , 6.45 

(1H, dd, J=4 . 8, 1.8Hz), 8.49 (1H, d, J=1.8Hz) 

APCI-MASS (m/z) : 295 (M+H + ) 

(24 ) N-Cycloheptyl-4- ( 4-pyridylmethyl ) benzylamine 

30 IR (Film) : 3323, 3022, 2924, 2852, 1599 cm -1 

NMR (CDCI3, 5) : 1. 3-2.1 (12H, m) , 2. 6-2.8 (IK, m) , 

' 3.77 ( 2H, s'), 3.94 (2H, s), 7.09 (1H, dd, J=4 . 5., 

1.6Hz), 7.12 ( 2H, d, J=9 . 4Hz ) , 7.29 (IK, d, 

J=9 . 4Hz ) , 8.48 ( 2H, dd, J=4.5, 1.6Hz) 

APCI-MASS (m/z) : 295 (M+H + ) 



35 
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(25) N-Cycloheptyl-4- (pyrazol-l-ylmethyl) benzylamine 

IR (Neat) : 2924 , 2854 , 1514 , 1458, 1090, 750 cm " 1 

NMR (CDCI 3 , 5) : 1.30-1.98 (12H, m) , 2.56-2.77 (i H , 

m,/ 3 ' 76 (2H ' s) ' 5 * 30 (2H, s) , 6.27 (1H, dd, 
J=2.0Hz), 7.10-7.40 (5H, m) , 7.54 (1 H , d, 

J=2 . 0Hz ) 

APCI-MASS (m/z) : 284 (M+H + ) 



10 



15 



(26) 



N Cycloheptyl-4- (imidazol- 1 - 
IR (Neat) : 3280 (br) , 2924 

1107’, 1076 cm ” 1 
NMR (CD Cl 3 , 6 ) : 1.20-1.95 

m) , 3.76 (2H, s) , 5.10 
7.00-7.40 ( 5H, m), 7.54 
APCI-MASS (m/z) : 284 (M+H + ) 



ylmethyl ) benzylamine 
' 2854, 1506, 1458, 1230 

(12H, m), 2.60-2.78 (1H, 
(2H, s), 6.90 (1H, s), 
(1H, s) 



20 



(27) 



N-Cycloheptyl- l 6 -hydroxy- 2 , 5 , 7 , e-tetraro.thylchroman-?- 
yl ) methylamine 



NMR (DMSO-dg, 6) : 1.17 (3H, s) 

1-97 ( 3H, s) , 2.01 ( 3H, s) , 

(3H, m) , 7.39 (1H, s) 
APCI-MASS (m/z) : 332 (M+K + ) 



1.3-1. 9 { 4H, 
2.04 ( 3H, s). 



m) , 

2. 5-2. 7 



25 



30 



(28) 



N-Cycloheptyl-4- [N- (3, 5-di-tert-butyl-4- 
hydroxyphenyl ) carbamoyl } benzylamine 



IR (KBr) : 3639, 3304, 2926, 2858, 
NMR (DMSO-dg, 5) : 1.3-1 . 9 (12H, 

2. 5-2. 7 (IK, m) , 3.77 (2H, s) 

(2H, d, J=8.2Hz), 7.88 (2K, d 
(2H, s), 9.87 (1H, s) 

APCI-MASS (m/z) : 451 (m + jj + ) 



1643, 1606, 1547 C m" 
m) , 1.39 (18K, s), 

' 6.78 (1H, s) , 7.45 

/ J= 8 . 2 Hz), 7.58 



(29) N-Cycloheptyl-4- [N- (4-f luorophenyl ) carbamoyl] - 
benzylamine 

IR (KBr) : 3354, 2927, 2854, 1651, 1612, 1529, 
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1512 cm' 1 

NMR (DMSO-dg, 6) : 1.3-1. 9 (12H, m) , 2.5-2.65 (IK, 

m) , 3.77 ( 2K, s), 7. 1-7. 3 (2H, m) , 7.75-7.85 

(2H, m ) , 7.47 (2H, d, J=8.2Hz), 7.89 (2H, d, 

J=8 . 2Hz) , 10.22 (1H, s) 

APCI— MASS (m/z) : 341 (M+H + ) 



10 



15 



20 



(30) N-Cycloheptyl-4- [N- ( 4-f luorophenyi ) -N- 
methylcarbamoyl ] benzylamine 

IR (KBr) : 3475, 3187, 3120, 3024, 2927, 2853, 1643, 

1597, 1541, 1500 cm' 1 

NMR (DMSO-dg, 6) : 1.3-1. 9 (12H, m) , 2.4-2. 6 (1H, m) , 

3.33 ( 3H, s) , 3.60 (2H, s) , 7.05-7.3 (8H, m) 

APCI -MASS (m/z) : 355 (M+H + ) 



(31) N-Cycloheptyl-4- (tert-buryldimethylsilyloxymethyl) - 
benzylamine 

IR (Film) : 2927, 2850, 1514, 1464 cm -1 

NMR (DMSO-dg, 6) : 0.08 (6H, s) , 0.89 (9K, s), 1.3- 

1.9 ( 12K, m) , 2.5-2.65 (IK, m) , 3.67 (2H, s) , 

4.67 (2H, s), 7.22 (2H, d, J=8.3Kz), 7.28 (2K, d, 
J=8 . 3Hz) 

APCI -MASS (m/z) : 348 <M+H + ) 



25 



30 



( 32 ) N-Benzyl-3-phenoxybenzylamine 

IR (Film) : 3062, 3030, 2829, 1583, 1487, 1452 cm' 1 

NMR (DMSO-dg, 5) : 2.63 (1H, br s ) , 3.64 (2H, s), 

3.66 ( 2H, s), 6.8-7.45 (14H, m) 

APCI-MASS (m/z) : 290 (M+H + ) 

( 33 ) N-Benzyl-3- ( 4-f luorophenoxv) benzylamine 

IR (Film) : 3062, 3030, 2916, 2829, 1608, 1584, 

1500, 1450 cm' 1 

NMR (CDCI3, 6) : 3.78 (2H, s) , 3.79 (2K, s), 6. 8 -/. 4 

( 13H, m) 



35 
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APCI-MASS (m/z) : 308 (M+H + ) 

(34) N-Benzyl-3- ( l-Methylpyrazol-3-yl ) benzylamine 

IR (Neat) : 3313, 3028, 2935, 1608, 1498, 1452, 1356 

1242 cm -1 

NMR (CDCI3, 5) : 3.83 (2H, 5), 3.85 (2H, s), 3.95 

(3H, s), 6.55 C1H, d, J=2 . 3Hz ) , 7.18-7.42 (8H, 
m) , 7 • 64-7 . 73 (1H, m), 7.77(1H, s) 

APCI-MASS (m/z) ; 278 (M+H + ) 

(35) N-Benzyl-3- (l-methylpyrazol-5-yl ) benzyl amine 

IR- (Neat) : 3310, 3026, 2630, 1606, 1654, 1367, 

1275 cm -1 

NMR CCDC1 3 , 5) : 3.84 (2H, s) , 3.87 (2H, s) , 3.89 

OH, s), 6.31 (1H, d, J=1 . 9Hz ) , 7.20-7.45 (9H, 
m), 7.51 (IK, d, J=1.9Hz) 

ARCI-MASS (m/z) : 278 (M+H + ) 

(36) N-Benzyl-4- (l-methylpyrazol-3-yl) benzylamine 

TD / 



1 : 3310, 


3028, 2937, 2820, 


1504, 1454, 


1430 


cm -1 




3' : 


3.81 ( 2K, s) , 3.83 


(2K, s) , 3.95 


S), 6.53 


(1H, d, J=2.3Hz), 


7.18-7.43 ( 8 K, 


0 

1 

^1 

00 

0 


( 2 H, m) 




(m/z) : 


278 (M+H + ) 





(37) 



N Benzyl-4- ( l-methylpyrazol-5-yl ) benzylamine 



IR (Neat) : 3305, 3026, 2820, 1493 , 

1275 cm -1 

NMR (CDCI 3 , 6 ) : 3.85 (2H, s), 3.87 

(3H, s), 6.30 ( 1 H, d, J=i.9Kz), 
m), 7.ol (1H, d, J= 1 . 9Hz ) 
APCI-MASS (m/z) : 278 (M+H + ) 



1454, 1385, 

( 2 K, s), 3.89 

7.20-7.50 (9H, 



33) N-Benzyl-4- (pyrazol-3-yl ) benzylamine 




WO 96/10559 



PCT/JP95/01982 



- 130 - 

IR (Neat) : 2250-3680 (br) , 1514, 1495, 1454, 1350 cm 

NMR (DMSO-dg, 5) : 3.69 (4H, s), 6.67 (1H, d, 

J=2 . 1Hz) , 7.15-7.50 (7H, m), 7.60-7.90 (3H, m) , 
12.81, 13.20 (total 1H, each br) 

5 APCI-MASS (m/z) : 264 (M+H + ) 

(39) N-Benzyl-4- ( l-methylpyrazol-4-yl ) benzylamine 

mp : 90-91°C 

IR (KBr ) : 3300, 3020, 2914, 2854, 1570, 1473, 1452, 

10 1194, 1097 cm -1 

NMR (CDCI3, 5) : 3.81 (2H, s) , 3-82 (2H, s) , 3.94 

( 3H, s), 7.20-7.50 (9H, m) , 7.60 (1H, s), 7.75 
(1H, s) 

APCI-MASS (m/z) : 278 (M+H + ) 

15 

(40) N-Benzyl-3- ( imidazol-4-yl) benzylamine 

IR (Neat) : 2200-3560 (br) , 1608, 1491, 1454 cm -1 

NMR (DMSO-dg, 5) : 3.72 (4H, s) , 7.10-7.40 (7H, m) , 

7.41-7.80 ( 4H, m) 

20 APCI-MASS (m/z) : 264 (M+H + ) 

(41) N-Benzyl-3- (2-methyl-2H-tetrazol-5-yl ) benzylamine 

IR (Neat) : 3028, 2825, 1520, 1452, 1363, 804 cm" 1 

NMR (CDCI3, 6) : 3.84 (2H, s), 3.89 (2H, s) , 4.40 

25 ( 3H, s), 7.20-7.52 (7H, m) , 7.96-8.07 (IR, m) , 

8.12 (1H, s) 

APCI-MASS (m/z) : 280 (M+H + ) 



(42) N-Benzyl-3- ( l-methylpyrazol-4-yl) benzylamine 



IR 


(Neat) : 


3305, 


3028, 2935, 


2827, 


1510, 


1450, 1363, 






1230 


cm" 1 








NMR 


(CDCI3, 


5 ) : 


3.84 ( 4H, s) 


, 3.94 


( 3H, 


s ) , 7.13- 



7.40 ( 8H, m) , 7.45 (1H, S), 7.62 (1H, S), 7.77 

(1H, s) 

APCI-MASS (m/z) : 278 (M+H + ) 



35 
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M3) N- M-Methoxybenzyi) -4 - M-fluorophenoxy) benzyl amine 

IR (Neat) : 2001, 2903, 2833, 1610, 1500,' 1460, 1248, 

1213 cm -1 

NMR (CDCI 3 , 5) : 3.75 (2K, s) , 3.75 (2H, s), 3.80 

(3H/ s), 6.82-7.10 ( 8 H, m) , 7.20-7.35 (<K, m) 
APCI-MASS (m/z) 338 (M+H + ) 



Presara rjon 3 55> 

The following compound was obtained according to a 
0 similar manner to that of Preparation 31.. 38, 39 or 89. 



4 ~ ( l-Tritylpyrazol-4-yl ) toluene 
NMR (DMSO-dg, o) : 2.27 (3H, s), 

7.73 (1H, s). 



7 . 1-7 . 5 (1 9 K, m) , 
8.04 (1H, s) 



Preparat ion 156 

The following compounds were obtained according to a 
similar manner to that of Preparation 28. 



(1) 4- ( 1-Tri tylpyrazol-4-yl ) benzyl bromide 

NMR (DMSO-dg, 6 ) : 4.70 and 4.77 (total 2 H, s) 

7. 0-7 . 8 (21H, m) 

( 2 ) 3— Benzoylbenzvl bromide 

IR (Film) : 3059, 3028, 1686, 1599 cm -1 

NMR (CDCI 3 , 5) : 4.53 (2H, s), 7.35-7.9 (9H, rr.) 

APCI-MASS (m/z) : 277, 275 (M+H + ) 



Prepara tion 157 

The following compounds were obtained according to a 
similar manner to that cf Preparation. 63. 

(1) N-Cycloheptyi- 4 - ( l-tritylpyrazol- 4 -yi ) benzyl amine 
IR (Film) : 3057, 3028, 2918, 2852, 1641, 1605 
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NMR (DMSO-dg, 5) : 1.3-2. 0 (12H, m) , 2.55-2.75 (1H, 
m) , 3.68 and 3.75 (total 2H, s), 7.05-7.25 (5H, 
m) , 7 . 3-8 . 1 (16H, m) 

APCI-MASS (m/z) : 512 (M+H + ) 

(2) N-Cycloheptyl-4- (2-cyanophenyl) benzylaraine 

IR (Film) : 3060, 3030, 2910, 2855, 2225, 1597, 

1480 cm -1 

NMR (CDCI 3 , 5) : 1 . 4-2.0 (12H, m) , 2.65-2.85 (1H, m) , 

3.85 ( 2H, s), 7. 4-7 . 8 ( 8 H, m) 

APCI-MASS (m/ 2 ) : 305 (M+H + ) 



(3) N-Cycloheptyl-4- [2- ( l-trityl-lH-tetrazol-5- 
yl ) phenyl ] benzylamine 

15 IR (KBr ) : 3058, 3026, 2924, 2854, 1603, 1493, 

1446 cm -1 

NMR (DMSO-dg, 6 ) : 1.3-1. 9 (12H, m) , 2.6-2.75 (1H, 

m) , 3.68 ( 2H, s), 6.8-6.95 (5H, m) , 7.01 (2H, d, 

J=7.9Hz), 7.20 ( 2K, d, J=7.9Hz), 7. 3-7 . 8 (14H, mi 

20 FAB-MASS (m/z) : 590 (M+K^) 



25 



- r 



(4) N-Cycloheptyl-3-benzoylbenzylamine 

IR (Film) : 3059, 2927, 2855, 1653, 1599, 1580 cm 

NMR (CDC1 3 , 6 ) : 1 . 3-2 . 0 (12H, m) , 2. 6-2 . 8 (IK, m) , 

3.85 ( 2H, s), 7. 3-7 . 8 (9H, m) 

APCI-MASS (m/z) : 308 (M+H + ) 



Preparation 158 

The following compounds were obtained according to a 
30 similar manner to that of Preparation 50 or 51. 



35 



(1) 3- ( l-Methylpyrazcl-3-yl ) benz aldehyde 

IR (Neat) : 2941, 2829, 2730, 1695, 1606, 1585, 1439, 



1242 cm 



-1 



NMR (CDCi 3 , 5) : 3.98 (3H, s), 6.62 (1H, d, J=2.2Hz), 
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7.42 (1H, d, J-2.2Hz), 7.51-7.62 (1H, m) , 7.77- 
7.86 (1H, m) , 8.05-8.13 (1H, m) , 8.25-8.32 (1H, 
m), 10.07 (1H, s) 

APCI-MASS (m/z) : 187 (M+H + ) 

5 

( 2 ) 3- ( l-Methylpyrazol- 5 -yl ) benzaldehyde 
mp : 72-74 °C 

IR (KBr) : 3041, 2831, 2733, 1697, 1579, 1462, 1377 cirT 
NMR (CDCI 3 , 6 ) : 3.94 (3H, s) , 6.39 (1H, d, J=1.4Hz), 

5 7.56 (1H, d, J=1 . 4Hz) , 7.58-7.74 (2K, m) , 7.89- 

7.97 (2H, m) , 10.09 (1H, s) 

APCI-MASS (m/z) : 187 (M+H + ) 

(3) 4- (Pyrazol-l-yl) benzaldehyde 

mp : 53-55°C 

IR (KBr) : 3109, 2833, 2744, 1693, 1608, 1394, 1213, 

760 cm~l 

NHR (CDCI 3 , 6 ) : 5.43 (2H, s), 6.34 <1H, dd, J=2.1, 

2.1Hz), 1 . 2 5—7.35 (2H, m) , 7.45 (1H, d, J=2.1Hz), 

7.59 (1H, d, J=2.1Hz), 7.80-7.90 (2H, m) , 9.99 

(1H, s) 

APCI-MASS (m/z) : 187 (M+H + ) 



(4) 4 ( lmidazol-1-ylmethyl ) benzaldehyde 
25 IR ^eat) : 2600-3600 (br) , 1695, 1506, 1232, 1076, 

818, 737 cm -1 

NMR (CDCI 3 , : 5 -22 ( 2H, s), 6.85-7.95 (7H, m) , 

10.01 (1H, s) 

APCI-MASS (m/z) : 187 (M+H + ) 

. 30 

Preparat ion 159 

The following compound was obtained accordinc to a 
similar manner to that of Preparation 47 . 



35 



3- ( Imidazol— 4— yl ) benzaldehyde 
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mp : 135-138°C 

IR (KBr ) : 2080-3390 (br) , 1691, 1606, 1479, 1327, 

1186, 1066, 978, 781 cm -1 

NMR (DMSO-dg, 5) : 7.59 (1H, dd, J=7.6, 7.6Hz), 7.67- 

7.80 ( 3H, m) , 8.05-8.15 (1H, m) , 8.31 (1H, s), 

10.04 (1H, s), 12.30 ( 1H> br) 

APCI-MASS <m/z) : 173 (M+H + ) 



Preparation .1£0 

The following compounds were obtained according to a 
similar manner to that of Preparation 44, 45, 84, 110, 124 

or 126. 

(1) 4- ( 5-Methyl-l, 3, 4-oxadiazol-2-yl ) benzaldehyde 

IR (KBr) : 2829, 1701, 1610, 1590, 1550, 1421 cm -1 
NMR (CDCI3, 6) : 2.66 (3H, s) , 7.96-8.07 (2H, m) , 

8.15-8.26 (2H, m) , 10.10 (1H, s) 

APCI-MASS (m/z) : 189 (M+H + ) 



20 (2) 4- ( 4— Benzyl - 5-methyl-4H- 1 , 2, 4 triazol 3 

yl ) benzaldehyde 



IR (KBr) : 


3450 


(br) , 


1689, 


1608, 


1572, 1531, 




1207 


cm - ^ 








NMR (CDCI3 


, 5) : 


2.44 


( 3H, 


s) , 5 


.22 (2H, s), 6 


7.07 


( 2H, m) 


, 7.30 


-7.47 


( 3H, 


m) , 7 . 7 Or 7 . 8 0 



m) , 7.90-8.00 (2H, m) , 10.05 (1H, s) 

APCI-MASS (m/z) : 278 (M+H + ) 



Preparation 161 

The following compound was obtained according to a 
similar manner tc that of Preparation 97. 



4 -Benz vl -2- ( 4 -hydroxymethyl ) phenyl- 5-methyl- 4H-1, 2,4- 



35 



triazole 
mp : 



118-121°C 
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IR (KBr) : 2600-3650 (br) , 1535, 

1039, 854, 739 cm” 1 
NMR (CDC1 3 , 6) : 2.36 (3H, s), 3 

4.65-4.77 (2H, m) , 5.14 (2H, 
®), ^ * 25-7 . 50 (7H, m) 
APCI-MASS (m/z) : 280 (M+H + ) 



1487, 1425, 1363, 

•10-3.25 (IK, m), 
s) , 6. 90-7.03 (2H, 



Preparati 

The following compound was obtained according to a 
10 similar manner to that of Preparation 31. 



15 



N-Methyl-N-methoxy-4- [4- 
benzamide 



(methylsul f onylamino ) phenyl J - 



IR 

NMR 



(KBr) : 3210, 

(DMSO-dg, 5) : 

(3H, s), 7.32 
9-91 (1H, s) 



2935, 1630, 1608, 1525 cm -1 

3.04 (3H, s), 3.28 (3H, s), 3.58 
(2H, d, J=8 . 6Hz ) , 7. 6-7. 8 (6H, m) , 



Preparaf ion 1^ 

The following compounds were obtained according to a 
similar manner to that of Preparation 36. 



25 



30 



( 1 ) 4- { 4 -Me thy Is ulfony laminophenyl) ben z aldehyde 

IR (KBr) : 3290, 2995, 2840, 2745, 1695, 1600, 1525, 

1500 cm -1 

NMR (DMSO-dg , 6) : 3.06 (3H, s) , 7.33 (2H, d, 

J=8.5Hz), 7.78 (2H, d, J=8.5Hz), 7.89 (2H, d, 
J=8.2Hz), 7.98 (2H, d, J=8.2Hz), 9.98 (IK, b r s) 
10.04 (IK, s) 

■R-PCI-MASS (m/z) : 276 (M+H + ) 



( 2 ) 



4 (N-Benzoylsulf amoyl) benz aldehyde 

IR (KBr) : 3381, 3057, 2893, 1697, 1599, 1560 cm' 1 

NMR (DMSO-d 6 , 6) : 7. 3-7. 5 (3H, m) , 7. 9-8.0 (2H, m) 

7.44 (2H, d, J=8.3Hz), 8.00 (2H, a, J=8.3Hz), 



35 
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10.03 (1H, s) 

APCI-MASS (m/z) : 290 (M+H + ) 

Preparation 164 

5 The following compounds were obtained according to a 

similar manner to that of Preparation 33 or 34. 

(1) 4— (N— Methyl-N— methoxysulf amoyl ) benzamide 

IR (KBr ) : 3292, 3201, 3111, 2979, 2943, 1605, 1562, 

10 1504 cm -1 

NMR <DMSO-d 6 , 5) : 3.28 (3H, s) , 3.54 (3H, s) , 7.49 

(2H, br s) , 7.74 (2H, d, J=8.4Hz), 7.88 (2H, d, 

J=8.4Hz) 

APCI-MASS (m/z) : 245 (M+H + ) 

15 

(2) N-Methyl-N-methoxy-6-hydroxy-2, 5,7,8- 
t etramethylchroman-2-carboxamide 

IR (KBr) : 3479, 2983, 2935, 2870, 1655 cm -1 

NMR (DMSO-dg, 6) : 1.49 (3H, s) , 1.97 (3H, S) , 2.05 

20 ( 6H, s), 1.6-1.75 (1H, m), 2.4-2. 6 (3H, m) , 3.34 

( 3H, s), 3.57 ( 3H, s), 7.48 (1H, s) 

APCI-MASS (m/z) : 294 (M+H + ) 

Preparation 165 

25 The following compound was obtained according to a 

similar manner to that of Preparation. 105. 

4- (N-Phenylsulf onylcarbamoyl ) benzaldehyde 
IR (KBr) : 3185, 3155, 3105, 2935, 2850, 1740, 1695, 

30 1645, 1605, 1565, 1550 cm' 1 

NMR (DMSO-dg, 6) : 6.95 (2H, d, J=7.5Hz), 7.35-7.45 

( 2H, m) , 7.75—7.9 (3H, m), 8.20 (2H, d, J— 7. 5Kz ) , 

10.02 (1H, s) 

APCI-MASS (m/z) : 290 (M+H + ) 



3 5 
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The following compound was obtained according to a 
similar manner to that of Preparation 66. 



5 



0 



N-Cycloheptyl-3-benzylbenzylamine 



IR : 3059, 3026, 2926, 

NMR (CDC1 3 , 6 ) ; 1 . 3-2 . 0 (12H, 

3.74 (2H, s), 3.97 {2H, s) 

APCI-MASs (m/z) : 294 (M+H + ) 



2852, 1601, 1495 
m) / 2. 6-2 . 8 (1H, 
' 7 • 0-7 • 5 .( 9H, m) 




Preparation 1 

The following compound was obtained according to a 
similar manner to that of Preparation 36. 



2-Formyl-6-hydroxy-2, 5, 7, 8-tetramethylchromane 

IR (KBr) : 3541, 2981, 2933, 2872, 2833, 2727, 

1732 cm -1 

NMR (DMSO— d 6 , 6 ) : 1.66 (3H, s) , 1. 7 - 1.9 (1H, m) , 

2-2-2.65 (3H, m) , 1.97 (3H, s) , 2.07 (3H, s)[ 
2.08 (3H, s), 7.55 (1H, s) , 9.53 (1H, S ) 

APCI-MASS (m/z) : . 244 (M+H + ) 



Pren 

To a solution of 2-chloro-6-methyl-4-methylthio-3- 

mtropyridine (13.25 g) in methanol (150 ml) was added 28: 
sodium methoxide in methanol (23.4 ml), and the mixture wa- 
refluxed for 7 hours under nitrogen. The mixture was 
cooled and the precipitates were collected by filtration, 
washed wrth methanol and diisopropyl ether and dried under 
phosphorus pentoxide to give 2 -methoxy- 6 -methyl- 4 - 
rae thy lthio-3-nitropyri dine (10.29 g) as a yellow powde- 

IR (KBr) : 3024, 2997, 2951, 2924, 2856, 1587, 15 41, 

1495, 1452 cm -1 

NMR (DMSO-d 6 , 6 ) : 2.46 ( 3 H, s), 2.57 (3H, S ), 

3.94 (3H, s), 7.07 (i H , S ) 
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APCI-MASS (m/z) : 215 (M+H + ) 



10 



15 



Preparation .L63 

To a solution of 2, 4-dichloro-6-methyi-3-nitropyridine 
(41.40 g) in methanol (400 ml) was added dropwise a 28‘ : 
solution of sodium methoxide in methanol (38.6 ml), and the 
mixture was stirred at 60°C for an hour under nitrogen. 

The mixture was evaporated in vacuo and the residue was 
extracted with ethyl acetate. The organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 2-chloro-4-methoxy-6-methyl-3- 
ni tropyr idine (30.43 g) as a pale yellow crystal. 

IR (KBr) : 3088, 2987, 2953, 2883, 1601, 1552, 1524, 

1471 cm -1 

NMR (DMSO-d 6 , 6) : 2.51 (3H, s) , 4.01 (3H, s) , 

7.42 (1H, s) 



20 



25 



30 



Preparation 170 

To a solution of 2-chloro-4-methoxy-6-methyl-3- 
nitropyridine (30.42 g) in methanol (300 ml) was added 
dropwise a solution of sodium methanethiolate (12.63 g) in 
methanol (200 ml) at room temperature and the mixture was 
stirred at 50°C for 4 hours under nitrogen. The mixture 
was evaporated in vacuo and the residue was extracted with 
ethyl acetate. The organic layer was washed with brine, 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 

to give 4-methoxy-2-methylthio-6-methyl-3-nitropvridine 

(30.23 g) as a yellow powder. 



35 



IR (KBr) : 3066, 


2997, 2956, 


2933, 2858, 1585, 


1514, 


1466 cm - 1 






NMR (DMSO-d 6 , 5) 


: 2.51 ( 3H, 


s) , 2.53 


( 3H, s). 


APCI-MASS (m/z) : 


3.95 ( 3H, 

215 (M+H + ) 


s), 7.11 


(1H, s) 
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Preoara 1- - ion 171 

To a suspension of 4-methoxy-2-methylthio-6-methvl-3- 
nitropyridine (30.15 g) in ethanol (300 mil was added’conc 
hydrochloric acid ,56.6 ml), and the mixture was refluxed 
^ ^ ^ ours • The mixture was cooled to 5’c and the 
precipitates were collected by filtration, washed with 
ethanol and diisopropyl ether, and dried in vacuo unde- 
phosphorus pentoxide to give 4-hydroxy-2-methylthio-6-' 
methyl-3-mtropyridine (19.79 g, as a yellow powder. 

IR (KBr) : 2989, 2920, 2763, 1551, 1518 cm' 1 
NMR (DMSO-dg, 5, : 2.39 (3H, s). 2.50 (3H, s) , 

6.62 (1H, s) 

Prenaratipp ] J2 

To a suspension of 4-hydroxy-2-methylthio-6-methyl-3- 
nitropyridme (30.65 g) in phosphorus oxychloride (140 8 g) 
was stirred at 100‘c for 10 hours. The mixture was poured 
into a mixture of ethyl acetate and water, and neutralized 

y addition of 5N sodium hydroxide aqueous solution. The 

insoluble materials were filtered off, and the filtrate was 
separated. The organic layer was washed with brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 

to give 4-chloro-2-methylthio-6-methyl-3-ni tropyridine 

(11.87 g) as a yellow powder. 

IR (KBr) : 3103, 3053, 2933, 1560, 1518 cnT 1 

NMR <DMSO-d 6 , 6) : 2.55 (3H, s), 2.59 ,(3H, s) , 

7.55 (IK, s) 

APCI-MASS (m/z) : 221, 219 (M+K + ) 

Pr eparation j73 

To a solution of 2, 4-dichloro-6-methyl-3-nitropyridine 

(4.14 g) in 1,4-dioxane (50 ml) and methanol (50 ml)*was 
added Raney Nickel (NDT-90, purchased from Kawaken Fine 
Chemicals) (ca. 2 g) , and the mixture was hydrogenated for 
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4 hours under atmospheric pressure. Raney Nickel was 
filtered off and washed with methanol, and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3-ammo-2, 4-dichloro- 
5 6-methylpyridine (3.53 g) as a yellow oil. 

IR (Film) : 3479, 3385, 3221, 3186, 2924, 1616, 1576, 

1543, 1471 cm” 1 

NMR (DMSO-dg, 6) : 2.28 (3H, s), 5.52 (2H, br s) , 

7.23 (1H, s! 

10 APCI-MASS (m/ 2 ) : 181, 179, 177 (M+H T ) 

Preparation 1.7 A 

To a solution of 3-amino-2, 4-dichloro-6-methylpyridine 
(3.51 g) in dichloromethane (50 ml) was added N,N- 
15 dimethyl aniline (2.88 g) at 5°C, followed by dropwise 

addition of phenyl chi oro formate (3.41 g) , and the mixture 
was stirred at room temperature for 3.5 hours. The mixture 
was washed with dilute hydrochloric acid and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
20 residue was crystallized from diisopropyl ether and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried in vacuo to give 2 , 4-dichj.oro- 

6-methyl-3-phenoxycarbonylaminopyridine (1.96 g) . 

IR (KBr) : 3282, 3244, 3184, 3013, 1718, 1637, 1608, 

25 1524, 1491 cm"- 1 

NMR (DMSO-d 6 , 5) : 2.27 (3H, s), 7. 1-7. 5 (5H, m) , 

7.65 (1H, s), 10.10 (IK, br s) 

APCI-MASS (m/z) : 301, 299 , 297 (M+H + ) 

30 Preparation 175 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.0 g) and 
2 -methoxybenzylamine (0.91 ml) was heated for 4 hours at 
120°C . After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml) - To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 



35 
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ambient temperature. The reaction mixture was ooured into 
water and extracted with di chi orome thane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with dichloromethane - methanol 
(10:1)) to give N- (2-methoxybenzyl) -3- (pyrazoi-3- 
yl) benzylamine (1.06 g) . 

IR (Film) : 2400-3600 (br) , 1603, 1493, 1462, 

1244 cm“^ 

NMR (CDC1 3 , 6 ) : 3.81 (3H, s), 3.84 (2K, s), 3.95 

(2H, s), 6.59 (1H, d, J=2 . 2Hz ) , 6.80-6.98 (2H, 
m), 7.17-7.50 ( 4H, m) , 7.53-7.67 (2H, m) , 7 79 
( 1 H, s) 

APCI-MASS (m/z) : 294 (M+H + ) 

Preparar i on 176 

A mixture of 3- (pyrazol-3-yl) benzaldehyde ( 1.0 g) and 
3-metnoxybenzylamine (0.91 ml) was heated for 4 hours at 
120 C. After cooling to room temperature, the mixtu-e was 
dissolved in ethanol (20 ml). To the solution was added 
sodium oorohydride (220 mg), and stirred for two hours 
ambient temperature. The reaction mixture was ooured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with dichloromethane - methanol 
i-5:l)) to give N- (3-methoxybenzyl ) -3- (pyrazol-3- 
yi) benzylamine (1.24 g) . 

IR (Neat) : 2370-3680 (br) , 1603, 1487, 1435 , 126 3 , 

1157, 1045 cm -1 

NMR (CDCI 3 , 5) : 3.80 (3H, s), 3.81 (2K, s), 3 8 =V- 

(2H, s), 6.61 (1H, d, J=2 . 2Hz ) , 6.75-6.85 (IK, 
m), 6.86-6.97 (2H, m) , 7.19-7.43 (3K, m) , 7.55- 
7.68 ( 2H, m) , 7.76 (IK, s) 

APCI-MASS (m/z) : 294 (M+H + ) 
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Preparation 177 

A mixture of 4 — ( 4 — f iuorcphencxy) benzalaehyde <3/ 



and 3 -pher.yipropylamine ( 1 



9 si) was heated for 4 hours at 



120®C . After cooling to room temperature, the mixture was 
dissolved in ethanol (30 ml). To the solution was added 
sodium borohydride (262 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichlorome thane, washed with wate 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with dichlorcmethane - methanol 
(15:1)) to give N— (3-phenyipropyl ) — 4- (4-fluorophenoxy) 



ber.zylamine (1.92 g) . 

IR (Neat) : 3028, 2929, 2856, 2818, 1606, 1497, 1454, 

1250, 1211 cm -1 

NMR (CDC1 3 , 5) : 1.85 (2H, qn, J=7.4Kz), 2.o5-2.75 

(4H, m), 3.75 (2H, s) , 6.83-7.10 (6H, m) , 7.10- 

7.36 (7K, m) 

AP Cl -MASS (m/z) : 33 6 (M+K' r ) 



Preparation 123- 

A mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.0 gi and 
phene thy 1 amine (0.875 ml) was heated for 4 hours at 120°C. 
After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (22C mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichlorome thane, washed with wate 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with dichlorome thane - methanol 
(15:1 to 10:1)) to give N- (2-phenylethyl) -3- (pyrazel-3- 
yl ) benzylamine (1.27 g) . 

IR (Neat) : 230C-3700 (br) , 1606, 1495, 1452, 13o4, 

1097 cn>. 
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NMR (CDClj, 6 ) : 2.76-3.00 (4H, ml, 3.66 |2H, s) , 

6.59 <1H, d, J=2.2Hz), 7.10-7.43 (7K, m) , 7.53- 
7.68 (2H, m) , 7.86 (1H, s) 

APCI-MASS (m/z) : 278 (M+H + ) 

fueparatinn 17Q 

A mixture of 4- (4-fluorophenoxy) benzaldehyde (1 5 g) 
and (S)-l-phenylethylamine (1.08 ml) was heated for 4 hours 
at 120°C . After cooling to room temperature, the mixture 
was dissolved in ethanol (30 ml). To the solution was 
added sodium borohydride (262 mg) and stirred for two hours 
at ambient temperature. The reaction mixture was ooured 
into water and extracted with dichlorome thane, washed with 
water ana brine, dried over magnesium sulfate. The solvent 
was removed in vacuo and the residue was chromatographed on 
silica gel (5C g, eluting with .n-hexane - ethyl acetate 
( 4.1 to 2 : 1 ) to give N- [(S) -1-phenylethvl J - 4 - ( 4 - 
fluorophenoxy) benzylamine (2.23 g) . 

IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250, 

1213 cm " 1 

NMR (CECI 3 , 5) : 1.38 (3H, d, J- 6 . 6HZ), 3.56 (1H, d, 

J-13.1HZ), 3.63 (1H, d, J-13.1HZ), 3.82 (1H, q, 
J-6.6 HZ), 6.83-7.12 ( 6H, m) , 7.15-7.43 (7H, m ) 

(m/z) ; 322 (M+H + ) 

[a ]^ 9 : -31.2° (C=1.05, CHCi 3 ) 



R eparation iBn 

A. mixture of 4- (4-fluorophenoxy) benzaldehyde ( 1.5 g) 
and (R)-l-phenylethylamine (1.08 ml) was heated for 4 hours 
at 120°C . After cooling to room temperature, the mixture 
was dissolved in ethanol (30 ml). To the solution was 
added sodium borohydride (262 mg, and stirred for two hou- 
at ambient temperature. The reaction mixture was poured 
into water and extracted with dichloromethane, washed with 
water and brine, dried over magnesium sulfate. The solvent 
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was removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with n-hexane - ethyl acetate 
(4:1 to 2:1) to give N- [ (R) -1-phenylethyl ] -4- (4- 
f luorophenoxy) benzylamine ( 2.12 g) . 

5 IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250, 

1213 cm -1 

NMR (CDCI 3 , 5) : 1.37 (3H, d, J= 6 . 6 Hz), 3.56 (lH,d, 

J=i 3 . 1Hz ) , 3.63 (1H, d, J=13 . 1Hz) , 3.81 (1H, q, 

J= 6 . 6 Hz ) , 6.83-7.12 ( 6 H, m) , 7.15-7.42 (7H, m) 

10 APCI-MASS (m/z) : 322 (M+H + ) 

[a]§° : +31.7° (C=l . 02, CHCI 3 ) 

Preparat ion 181 

The following compounds were obtained according to a 
15 similar manner to that of Preparation 71, 78 or 173. 

(1) 3-Amino- 2 -me thoxy- 6 -me thy 1-6-methylthiopyridine 

IR (Film) : 3444, 3352, 2984, 2947, 2922, 2860, 1585, 

1559, 1462 cm -1 

20 NMR (DMSO-dg, 6) : 2.26 (3K, s) , 2.43 (3H, s) , 3.84 

( 3K, s), 4.39 (2H, br s), 6.64 (1H, s) 

APCI-MASS (m/z) : 185 (M+H + ) 

(2) 3-Amino-4-chloro-2-methylthio-6-methylpyridine 

25 IR (KBr ) : 3417, 3300, 3207, 2922, 1618, 1558 cm -1 

NMR (DMSO-dg, 6 ) : 2.31 (3H, s), 2.51 (2H, s), 4.96 

( 2H, br s) , 6.96 (IK, s) 

APCI-MASS (m/z) : 191, 189 (M+H + ) 

30 Prepara tion 182 

The following compounds were obtained according to a 
similar manner to that of Preparation 74 or 79. 

( 1 ) 2 -Me thoxy- 6-methyl -4 -methyl thio- 3- 

35 phenoxvcarbonylaminopyridine 
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IR (KBr) : 3217, 1740, 1700, 1649, 

NMR (DMSO-dg, 5) : 2.39 (3K, s), 2 

(3H, s) , 6.81 (1H, s), 7. 0-7 . 5 

9-17 (total 1H, br s) 

APCI-MASS (m/z) : 305 (M+H + ) 



1541, 1518 
•45 (3H, s), 
(5 H, n) , 8. 



i 2 ) 4-Chloro-2-methylthio-6-methyl-3- 
phenoxycarbonyl iminopyr idine 



IR (KBr) : 3207, 

1524, 

NMR (DMSO-dg, 6 ) 
7 -5 ( 6 H, m) , 
APCI-MASS (m/z) : 



3026, 3001, 2926, 1724,. 1597, 
1489 cm” * 

: 2.48 (3H, s), 2.51 (3K, s) , 

S.37 and 9.77 (total 1H, br s) 
311, 309 (M+H + ) 



Reparation i r? 

The following compound was obtained according to 
similar manner to that of Example 7 , 8 , 9 , lo, 13 , i4 
16 or 17. 



20 



25 



1 [4- (4-Fiuorophenoxy) benzyl] -3- [2, 4-bis 
c-methylpyridin-3-yl ] urea 



(methyl th 



IR (KBr) : 3305, 3107, 2924, 1633, 1574, 

NMR (DMSO-dg, 5) : 2.39 ( 6 H, s), 2.44 (3H 

(2H, d, J=5.8Hz), 6.53-6.7 ( 1 H, br) , 
s), 6 . 9-7. 4 ( 8 H, m), 7.54 (IK, br s) 

APCI-MASS (m/z) : 444 (M+K + ) 



1 4 98 cm 
f s ; , 4 

6.8 6 (li 



30 



cm - - 
3.86 
76 and 

1554, 

7.0- 

a 

15, 

io) - 

-1 

.22 
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F.x ample 1 

To a solution of N- ( 4 -biphenylylmethyl ) - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2, 4, 6 -trimethylph'enylisocyanate (322 mg), and the 
mixture was stirred at room temperature for 1.3 hours under 
nitrogen. The mixture was evaporated in vacuo and the 
crystalline compound was collected by filtration using 
hexane :ethyl acetate (5:1) to give 1 - ( 4 -biphenylylmethyl) - 

l-cycloheptyl-3- (2, 4, 6-trimethylphenyl) urea (710 mg). 

IR (KBr ) : 3320, 2920, 2855, 1625, 1505 cm -1 

NMR (DMSO-dg, 6 ) : 1.5-1 . 8 (12H, m) , 2.00 ( 6 H, s) , 

2.20 (3H, s), 4.4-4.55 (1H, m) , 4.55 (2H, s), 

5.48 (1H, s) , 6.79 (2H, s) , 7.3-7.65 (9H, m) 

APCI-MASS (m/z) : 441 (M+H + ) 

F.xample 2 

To a solution of N- { 4 -bipnenylylmethyl ) - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2 , 6 -diisopropylphenylisocyanate (406 mg), and the 
mixture was stirred at room temperature for 1.1 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
1- ( 4 -biphenylylmethyl) -l-cycloheptyl-3- (2, 6 - 
ciisopropylphenyl ) urea (885 mg) as a crystal. 

IR (KBr) : 3415, 3340, 3060, 303C, 2960, 2930, 

2865, 1625, 1500 cm -1 

NMR (CDCI 3 , 6 ) : 0.9-1. 3 (10H, m) , 1.5-1 . 8 (12K, 

m) , 1.95-2.1 ( 2H, ml, 2 . 8-3.0 (2H, m) , 4. 4-4 . 6 

(IK, m) , 4.56 ( 2H, s), 5.47 ( 1 H, s), 7 . 0 - 7.65 

( 12H, m) 

APCI-MASS (m/z) : 483 (M+H + ) 



Sample 2 

To a solution of 2-amino-4 , 6-dimethoxypyrimidine (465 
mg) and triphosgene (297 mg) in 1 , 2-dichloroethane (20 ml) 



35 
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was a dded triethylamine ,30, mg, and the nixture ^ 

- uxed lor 1.8 hours. The mixture was cooled to r 
temperature and a solution of NM^Mphenylyllrhvl 
cycloheptylamine (559 mg, in 1 2 -dioh, 
added thereto. After being stirred at room r" 

3-1 hours, the mixture was poured Lo 
separated organic layer was washed with brine dried 
magnesium sulfate and evaporated in vacuo Th ° Ver 

purified by column chromatograohv on silica f ” * 

(4-biphenylylmethyl, -l-cyclohetityl- 3 - (4 6 - * ^ 

dimethoxypyrimidin- 2 -yl , urea ,205 mg) ' 

IR ,KBr) : 339 °' 3225 ' 2925, 2855, 1 63 5, 1 60 0, 

1525 cm~l 

' 4 CC 2 C 5 l3 ; *’ 1 1 - 4 - 2 - 1 ,12H ' 3.86 , 6 H. s), 

.5-45 , 1 H, »., 4.58 ,2H. s, , 6.88 ,1 H , s) , 
7.3-7 . 6 (9H, m) ' 

APCI-MA SS (m/z) : 461 (M+H + ) 

Example 4 

To a solution of 2 4 <s_t -_4 2 ri 

tnfluoroaniline (aai 

triphosgene (297 mg) in dichloromethane < 1 ~ mM " ^ 

criethylamine ,304 mg, at 5‘c and the mixture ““ 

-r 2 hours under nitrogen. The mi^ " ” 

cvTLTTr ^ 3 SOlUti ° n ° f N -<-^Phenylylmeth v r,- 

oycloheptylemine ,559 mg, in dichloromethane ,3ml, was 
added. The mixture was ' was 

hour- and s.irred at room temperature for : 7 

hour, and evaporated in vacuo. The residue was ou- f, 

column chromatography on silica gel to give i -,4 
biphenyl ylmethyl , -l-cycloheptyl- 3 - ( 2 , 4 , 6 - 
trimethylphenyl ; urea (752 mg; . 

19 CKBr, : 3285, 2930, 2860. 1635, 1520 c „-l 

(CDClg, 6 , = 1.45-2.15 , 12H, m, , 4.3-7 45 

■*' 4 - 59 <2H ' *>' 3.58 ,1H. s,. 6 . 55-6 I pl " 

7.3-7.65 (9H, m, '- H ' ' 

APCI-MA SS (m/z) : 453 ( M+H +) 
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Example 5 

The following compounds were obtained according to 
similar manners to those of Examples 1, 2, 3 and 4. 

5 (1) 1-Cycloheptyl-l- ( 4 -phenoxyphenylmethyl ) -3- (2, 6 - 

aiisopropylphenyl) urea 

IR (KBr) : 3415, 3360, 2960, 2925, 2865, 1645, 

1590 cm~* 

NMR (CDCI 3 , 5) : 0.9-1.35 (12K, m) , 1.4-2.1 (12H, 

0 m) , 2 . 8-3.0 ( 2H, m) , 4.35-4.5 (1H, m) , 4.50 <2H, 

s) , 5.46 (IK, s), 6.95-7.45 (12H, m) 

APCI-MASS (m/z) : 499 (M+H + ) 



(2) 1- (3-Biphenylylmethyl ) -l-cycloheptyl-3- (2,4,6- 

•15 t rime thy lphenyl) urea 

IR (KBr) : 3325, 2925, 2855, 1625, 1505 cm -1 

NMR (CDCI 3 , 6 ) : 1. 4-2.1 (12H, m) , 1.97 ( 6 H, s), 

2.20 ( 3H, s) , 4 . 2-4. 4 (1H, m) , 4.57 (2K, s), 5.49 
(1H, s), 6.78 ( 2K, s), 7 . 3-7. 7 (9H, m) 

20 APCI-MASS (m/z) : 441 (M+H + ) 



(3) 1- (2-Biphenylylmethyl ) -l-cyclo'neptyl-3- (2, 4, 6 - 

trimethylphenyl ) urea 

IR (KBr) : 3285, 2970, 2930, 2860, 1635, 1520 cm" 

25 NMR (CDCI 3 , 6 ) : 1 . 4-2.0 (12H, m) , 1.96 ( 6 H, s), 

2.21 ( 3H, s), 4.25-4.4 (1H, m) , 4.37 (2H, s) , 

5.30 (1H, s), 6.80 ( 2H, s), 7 . 2-7. 7 (9H, m) 

APCI-MASS (m/z) : 441 (M+H + ) 



30 



(4) 



1-Cvcloheptyl-l- ( 4 -phenoxyphenvlmethyl ) -3- (2,4,6- 
trimethylphenyl ) urea 



IR 


(KBr) : 3295, 


2920, 2855, 1620, 


1590, 


1510, 




1490 


cm”^ 






NMR 


( CDC1 3 , 5) : 


1 .4-1 . 8 ( 12K, m) , 


2 . 00 


( 6 K, s). 




2.22 ( 3H, s) 


, 4.35-4.5 ( 1H, m) 


, 4.48 


( 2H, s) 
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5.47 (1H, s), 6.81 <2H, s>, 7. 0-7 . 4 ( 9H, m) 
APCI-MASS (m/z) : 457 (M+H + ) 

(5) 1 -Cycloheptyl - 1 - (3-phenoxyphenylmethyl ) -3- ( 2 , 4 . 6 - 
trimethylphenyl ) urea 

IR (KBr ) : 3310, 2925, 2855, 1625, 1605, 1585, 

1510 cm'- 

NMR (CDCl-a, 5) • 1 4-1 ft m->h ^ 

3 VI . J..q 1 12H, m) , 2.00 ( 6H, s), 

2.21 (3H, s), 4.25-4.45 (1H, in), 4.47 (2H, s 

=>•44 (1H, s), 6.80 (2H, s) , 6.85-7.4 (9K, m) 

APCI-MASS (m/z) : 457 (M+K + ) 

( 6 ) I~Cycloheptyl-l- (4- (pyridin-2-yl) benzyl J - 3 - (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3410, 3320, 2920, 2855, 1625, 1585, 

1560, 1505 cnT* 

NMR (CDCI 3 , 5) : 1.4-1 . 8 (12H, m) , 2.03 ( 6 H, s) , 

2.20 (3H, s), 4. 3-4. 5 (IK, m) , 4.56 (2H, s), 
(1H, S), 6.80 (2H, s), 7. 2-7. 3 (IK, m) , 7.51 

d, J= 8 . 3Hz ) , 7.7-7.85 (2H, m) , 8.02 (2K, d, 
J=8.3 Hz), 8.7-8.75 (1H, m) 

APCI-MASS (m/z) : 44 2 (M+H + ) 

(7) 1-Cycloheptyl-l- [4- (pyridin-3-yl ) benzyl] - 3 - ( 2 , 4 , 6 - 
trimethylphenyl ) urea 

IR (KBr) : 3315, 2920, 2855, 1645, 1510 cm -1 

NMR (CDCI 3 , 6 ) : 1.4-1. 9 (12H, m) , 2.02 ( 6 H, s), 

2.21 (3K, s), 4.35-4.5 (lH,m) , 4.58 (2H, s ) ’ 5 
(1H, s), 6.80 (2H, s), 7.39 (IK, dd, J= 7 . 9 , 

4.9Hz), 7. 3-7. 7 (4H, .m) , 7.86 (IK, dt, j-8.2, 
1.3Hz), 8.60 (1H, d, J=3 . 6 Hz ) , 

8.83 (1H, s) 

APCI-MASS (m/z) : 442 (M+K + ) 



.35 



(8) 1-Cycloheptyl-l- [ [2- ( 4-chiorophenyl , thiazol- 4 - 



5.49 
( 2H, 



.48 
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yl] methyl] -3- (2,4, 6 -trimethylphenyl ) urea 

IR (KBr ) : 3300, 2920, 2855, 1645, 1610,’ 1495 cm " 1 

NMR (CDCI 3 , 6 ) : 1 . 5-2.0 (12H, m) , 2.13 ( 6 H, s), 

2.24 (3H, s), 4. 2-4. 4 (1H, m) , 4.61 (2H, s), 6.85 
5 (2H, s), 7.18 (1H, s), 7.24 (1H, s), 

7.35-7.45 {2H, a) , 7. 8-7. 9 {2K, m) 

APCI-MASS (m/z) : 483 (M+H + ) 



(9) 1-Cycloheptyl-l- t (2-phenylimidazol-5-yl ) methyl ] -3- . 

10 ( 2 , 4 , 6 -trimethylphenyl) urea 

IR (KBr) : 3100, 2925, 2855, 1620, 1570 cm -1 

NMR (DMSO-d 6 , 5) : 1.35-1.8 (12H, m) , 2.06 ( 6 H, s), 

2.21 ( 3H, s), 4.05-4.2 (1H, m) , 4.36 (2H, s) , 

6.83 ( 2H, s), 7.23 (1H, s), 7. 3-7. 5 (3H, m) , 7.8- 
15 7.9 (2H, m) , 8.68 (1H, s) , 12.55 (1H, s) 

APCI-MASS (m/z) : 431 (M+H + ) 



(10) 1-Cycloheptyl-l- [4- (pyrrol-l-yl ) benzyl ] -3- (2, 4, 6 - 
trimethylphenyl ) urea 

20 IR (KBr) : 3310, 2920, 2855, 1625, 1525, 1510 cm _i 

NMR (CDCI 3 , 6 ) : 1.4-2.05 ( 12 K, m) , 2.01 ( 6 H, s), 

2.21 ( 3H, s), 4 . 3-4. 5 (1H, m) , 4.53 (2H, s), 5.46 

(1H, s), 6 . 3-6. 4 (2H, m) , 6.80 (2H, s), 7.05-7.15 

{ 2H, m) , 7.35-7.5 (4H, m) 

25 APCI-MASS (m/z) : 430 (M+H + ) 

(11) 1-Cycloheptyl-l - [3- (pyrrol-l-yl ) benzyl] -3- (2,4,6- 
rrimethylphenyl ) urea 

IR (KBr) : 3320, 2920, 2855, 1625, 1610, 1505 cm -1 

30 NMR (CDCI 3 , 6 ) : 1.45-2.05 (12H, m) , 2.0i ( 6 H, s), 

2.21 ( 3K, s), 4. 3-4. 5 (IK, m) , 4.56 (2K, s), 5.47 

(1H, s), 6.35-6.4 ( 2H, m) , 6.80 (2H, s), 7.05- 

7.10 ( 2H, m) , 7.25-7.5 (4H, n) 

APCI-MASS (m/z) : 430 (M+H + ) 
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< 12 ) ^- C y clohe Ptyi-l-[[4-(pyrrol-l-yi,py ridin _ 2 _ yl]methvl] 
3- (2, 4, 6 - trimethylpfcenyl ) urea 

IR (KBr) : 3220, 2920, 1645, 1605, 1575, 1500 cm‘1 

NMR (DMSO-dg, 6 ) : 1. 4-1.8 (12H, m), 2.13 ( 6 H, s) 

2-21 <3H, s), 4. 1-4. 3 (1H, ml , 4.56 (2H, „, 
6.3o- 6.4 (2K, m), 6.e4 (2H, s) , 6.5-6.55 (2K, m , , 

6.55-6.65 (2H, m) , 8.50 (1H, br s) , 8.51 (l H d 
J— 5 . 6 Hz ) 

APCI— MASS (m/z) : 431 (M+H + ) 

(13) 1-Cycloheptyi-l- [ ( 6 -phenylpyridin- 3 -yl ) methyl J - 3 - 
( 2 / 4 , 6 -trimethylphenyl ) urea 

IR (KBr) : 3315, 2920, 2855, 1630, 1560, 1515 

NMR (CDCI 3 , 5) : 1.4-2.05 (12H, m) , 2.09 ( 6 H, s), 

2-23 ( 3H, s ) , 4. 1-4. 3 (1H, m) , 4 . 60 (2H, s )/ 5 .53 
(1H, s), 6.83 (2H, s), 7.35-7.55 (3H, m) , 7. 7-7. 9 

(2K, m) , 7.95-8.05 (2H, m) , 8.70 (IK, s) 

APCI-MASS (m/z) : 442 (M+H + ) 

U4) 1-Cycloheptyl-l- [ 3- ( 2 -me thyl thi a 20 1- 4 -vi ) benzyl j - 3 - 
( 2 , 4 , 6 - trimethylphenyl ) urea 

IR.(KBr) : 3360, 2925, 2855,' 1620, 1505 cm^ 

NMR (CDCI 3 , 5) : 1.4-2.05 (12H, m) , 1.98 ( 6 K, S ), 

2.20 (3K, s), 2.78 (3K, s) , 4.4-4.55 (1H, m) , 

57 (2K, s ) , 5.49 (IK, s), 6.78 (2H, s), 7.33 

(1H, s), 7.35-7.5 (2H, m) , 7.79 (IK, d, J=7.1Hz), 

7 • ®3 ( IK, s ) 

ARC I -MASS (m/z) : 462 (M+H + ) 

(15) 1-Cycloheptyl-l- f 3- (pyrazol-3-yl ) benzyl] - 3- (2,4,6- 
trimethylphenyl ) urea 



IR (KBr) 



3405, 3210, 2925, 2855, 1640, 1610, 
1500 cm~l 



NMR (CDCI 3 , 5) : 1.4-1. 9 (12H, m) , 2.08 (6H, s), 

2.20 (3H, s), 4.1-4.25 (1H, m) , 4.54 (2H, s). 
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6.63 (1H, s), 6.82 (2H, s), 7. 2-7 . 8 ( 6 H, m) , 

12.86 (1H, s) 

APCI-MASS (m/z) : 431 (M+H + ) 

5 (16) 1 -Benzvl-l- (4-phenoxybenzyl) -3- (2, 4, 6 - 

trimethylphenyl ) urea 

IR (KBr ) : 3310, 3030, 2915, 1630, 1590, 

NMR (CDC1 3 , 5) : 2.01 ( 6 K, s), 2.22 (3H, 

( 2H, s), 5.64 (IK, s), 6.82 (2H, s), 

10 ( 14H, m) 

APCI-MASS (m/z) : 451 <M+H + ) 

1-Furfuryl-l- (4-phenoxybenzyl) -3- (2, 4, 6 - 
trimethylphenyl ) urea 

IR (KBr) : 3280, 3030, 2975, 2915, 1625, 

1530, 1505 cm " 1 

NMR (CDCI 3 , 5) : 2.10 ( 6 H, s) , 2.25 (3K, 

( 2H, s), 4.61 ( 2H, s), 6.03 (1H, s), 

(1H, m) , 6.35-6.4 (1H, m) , 6.86 (2H, 

7.45 (10H, m) 

APCI-MASS (m/z) : 441 (M+H + ) 

(18) l-Cycloheptyl-1- [4- ( 4 -chloropnenyl ) benzyl] -3- (2,4,6 
trimethylphenyl) urea 

25 IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 

1505 cm ' 1 

NMR ( CDC1 3 , 6) : 1.5-2.05 (12H, m) , 2.01 ( 6 H, s) , 

2.21 ( 3H, s), 4. 3-4. 5 (1H, m) , 4.55 .(2H, s), 5 

(1H, s), 6.80 (2K, s), 7.4-7.65 ( 8 H, m) 

30 APCI-MASS (m/z) : 476 (M+H + ) 

(19) l-Cycloheptyl-1- [ 4- ( 4-f luorophenyl ) benzyl ] -3- ( 2, 4 , 6 
trimethylphenyl) urea 

IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 

1490 cm -1 



(17) 

15 

20 



1505 cm ' 1 
s ) , 4.63 
7. 0-7. 4 



1595, 

s) , 4.55 
6.25-6.3 
s ) , 6 . 95- 
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NMR (CDC1 3# 6 ) : 1.5-2.15 (12H, a), 2.01 ( 6 H, S ), 

2.21 (3H, S), 4. 4-4. 6 (1H, m) , 4.55 (2H, s) , 5.47 

( 1H, s ) , 6.80 C2K, S), 7.05-7.2 (2H, a), 7. *5-7 6 
( 6 H, m) 

APCI-MASS (m/z) : 459 ) 

( 20 ) 1-Cycloheptyl-i- [ 4 - ( 4-bromophenvl ) benzyl ] - 3 - (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3400, 3300, 2920, 2855, 1655, 1625, 

1505 

NMR (CDCI 3 ' 5 > : 1-5-2.05 (12H, a), 2. Cl ( 6 H, s) , 

2.21 (3H, s), 4.35-4.55 (2H, s), 5.46 (1H, s), 

6.80 (2H, s), 7.45-7.6 ( 8 H, m) 

APCI-MASS (m/z) : 521 (M+H + ) 

( 21 ) 1-Cycloheptyl-l- [4- ( 4-methylphenyl ) benzyl ) - 3 - ( 2 , 4 , 6 - 
trimethylphenyl ) urea 



IR 


(KBr) 


: 3400, 3310, 


3020, 2920 






1625, 1500 cm ^ 


NMR 


(CDC1 


3 / 6 ) : 1.4-2. 


1 ( 12 H, a), 




2.20 


( 3K, s) , 2.40 


( 3H, s), 4 . 




4 . 54 


(2H, s), 5.48 


( IK, s), 6 . 




( 2H, 


ci, J=7 . 9Hz) , 7 


•4-7.5 ( 4H, 



J= 8 . 3Hz) 

APCI-MASS (m/z) : 455 (M+K + ) 



( 22 ) 1-Cycloheptyl-l- [4- ( 4-dime thylaminophenyl , benzyl j - 3 - 
(2,4, 6-trimethylphenyl ) urea 



IR (KBr) 


3405, 


3325, 


2920, 2855, 2805, 


1650, 




1610, 


1535, 


1500 cm - -'- 




NMR ( CDC1 


3 / 5 ) : 


1 .5-2 


. 2 ( 12 H, m> , 1 . 98 


( 6 H, s) 


2.20 


(3H, s). 


3.00 


( 6 H, s ) , 4.4- 4.6 


(1H, m) 


( 2 H, 


s) , 5.50 


(1H, 


s), 7.4-7.65 ( 8 K, 


m) 


APCI-MASS 


(m/z) : 


484 


(M+H + ; 



4 . 52 



35 




WO 96/10559 



PCT/JP95/01982 



♦ V 



- 154 - 

(23) l-Cycloheptyl-1- [4- ( 4-bromophenoxy ) benzyl] -3- (2, 4, 6 - 
trimethylphenyl ) urea 

IR (KBr ) : 3410, 3325, 2920, 2855, 1635, 1585, 

1505 cm”’ 

5 NMR (CDCI 3 , 5) : 1 . 5-2.1 (12H, m) , 2.01 ( 6 K, s) , 

2.22 (3H, s) , 4 . 35 - 4.55 (1H, m) , 4.49 (2H, s) , 

5.46 (1H, s) , 6.81 (2H, s), 6.85-7.05 (4H, in) , 

7. 3-7. 5 ( 4H, m) 

APCI-MASS (m/z) : 537 (M+H + ) 

10 

(24) l-Cycloheptyl-1- ( 4 -benzoylbenzyi) -3- (2, 4,6- 
t rime thy lphenyl ) urea 

IR (KBr) : 3325, 2920, 2855, 1655, 1605, 1505 cm 

NMR (CDCI 3 , 5) : 1.4-2.05 (12H, m) , 2.06 ( 6 H, s) , 

2.22 (3H, s), 4 . 2-4. 4 (IK, m) , 4.61 (2H, s) , 5.45 

(1H, s), 6.82 ( 2H, s), 7 . 5-7 .7 (5H, m) , 7.75-7.9 

( 4H, m) 

APCI-MASS (m/z) : 469 (M+H + ) 



20 



25 



(25) l-Cycloheptyl-1- ( 4 -benzylbenzyl ) -3- (2,4, 6 - 
trimethylphenyl ) urea 

IR (KBr) : 3305, 3025, 2920, 2855, 162o, 1505 cm 
NMR (CDCI 3 , 5) : ' 1.5-2.05 (12H, m) , 1.93 ( 6 H, s) , 

2.21 ( 3H, s), 3.97 (2H, s) , 4.35-4.55 (1H, m) , 
4.46 ( 2H, s), 5.42 (1H, s) , 6.78 (2K, s), 7. 1-7.4 

( 9H, m) 

APCI-MASS (m/z) : 455 (M+H + ) 



(26) i— Cycloneptyl— 1- ( 4 -phenyl thiobenzyl ) — 3 (2,4,6 

30 trimethylphenyl) urea 

IR (KBr) : 3315, 2920, 1630, 1610, 1505 cm -1 

NMR (CDCI 3 , 5) : 1.4-2.05 (12H, m) , 2. CO ( 6 K, s), 

2.22 ( 3H, s), 4 . 3-4. 5 (1H, m) , 4.4S (2H, si, 5.42 
(1H, s) , 6.81 ( 2H, s), 7.07 (IK, t, J= 8 . 6 Hz), 
7.25-7.45 ( 8 H, m) 
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APCI-MASS (m/z) : 473 (M+H + ) 

(27) 1-Cycloheptyl-l- [ ( 6 -phenyl thiopyridin- 3 -yl ) methyl ] - 3 - 
(2,4, 6 -trimethylphenvl) urea 

IR (KBD : 3310, 2925, 2855, 1630, 1585, 1510 cm"! 

NMR ( CDC1 3 , 5) : 1.5-2.05 (12H, m) , 2.05 ( 6 H, s) , 

2.23 (3H, s) , 4.05-4.2 (IK, m) , 4.47 (2H, s)', 

5.49 (IK, s), 6.84 (2H, s), 6.90 (IK, d, 

J=8.3Hz), 7.4-7.65 ( 6 H, m) , 8.43 (IK, d/ j-i.BHz) 

APCI-MASS (m/z) : 474 .. 

(- 8 ) 1 Cycloheptyl- 1 - ( 4-benzoylaminobenzyl ) - 3 - ( 2 , 4 , 6- 

trimethylphenyl) urea 

IR (KBr ) : 3350, 3055, 2920, 2855, 1655, 1610, 

1550 cm " 1 

NMR <DMSO-d 6 , 6 ) : 1. 4-1.9 (12H, m) , 2.06 ( 6 K, 3 ), 

2.19 (3H, s), 4. 1-4. 3 (IH, m) , 4.51 (2H, s) , 6.81 

(2H, s), 7.05 ( 1 H, d, J=7.7Hz), 7.29 (1H, d, 
J=7.7 Hz), 7.40 ( 1 H, s), 7. 5-7 . 7 (4H, m ),\.77 
(1H, s), 7. 9-8.0 (2K, m) , 10.26 (IH, s) 

APCI-MASS (m/z) : 484 (M+H + ) 

(29) l-Cvcloheptyl-i- [4- ( phenyl carbamoyl ) benzyl ) - 3 - ( 2 , 4 , 6 - 
tr iinethylphenyl ) urea 

IR (KBr) : 3425, 3300, 2920, 2860, 1670, 1635, 

1600, 1540 cm " 1 

NMR ( DMSO-dg, 6 ) : 1. 4-1. 9 (128, m> , 2.11 , 6 H. 5 ;, 

2.21 (3H, si, 4. 1-4. 3 (IH, m) , 4.58 (2H, s), 6 85 

(2H. S), 7.13 ,1H, t, J-7.3HZ), 7. 3-7. 5 (4K, m) , 

7.65 (IH. s>, 7.77 (2H, d, J-7.6H2), 7.93 (2H, ' d, 
J=8.2 Hz), 10.17 (IH, s) 

APCI-MASS (m/z) : 484 (M+H + ) 



(30) 1 -Cycloheptyl- 1 - (4- (2-pyridvlcarbamoyl ) benzyl] - 3 - 
\2 , 4 , 6-trimethylphenyl ) urea 
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IR (KBr ) : 3335, 2920, 2855, 1675, 1635, 1610, 

1580, 1525, 1505 cm -1 

NMR (DMSO-dg, 6 ) : 1.4-1. 9 (12H, m) , 2.10 ( 6 H, s) , 

2.21 ( 3H, si, 4 . 1-4. 3 (1H, mi, 4.57 (2H, s), 6.84 

(2H, s) , 7.16 (1H, dd, J= 6 . 8 , 5.8Hz), 7.42 (2H, 

d, J= 8 . 2Hz ) , 7.63 (1H, br s), 7. 8-7. 9 (1H, m) , 
8.00 (2H, d, J= 8 . 2Hz ) , 8.19 (1H, d, J=8.4Hz), 

8.35-8.45 (1H, m) , 10.71 {IK, s) 

APCI-MASS (m/z) : 485 (M+H + ) 

(31) l-Cycloheptyl-1- [4- ( 4 -f luorophenoxy) benzyl] -3- (2,4, 6 - 
trimethylphenyl) urea 

IR (KBr) : 3305, 2920, 2855, 1630, 1500 cm " 1 
NMR (CDCI 3 , 5) : 1. 5-2.1 (12H, m) , 2.00 ( 6 H, s), 

2.22 (3H, s), 4 . 3-4. 5 (1H, m) , 4.76 (2H, s) , 5.47 

(1H, s), 6.82 (2H, s), 6 . 9-7.1 ( 6 H,.m), 7.36 (2K, 

d, J=8.5Hz) 

APCI-MASS (m/z) : 475 (M+H + ) 

20 (32) l-Cycloheptyl-1- [4 - (phenylsuif amoyl ) benzyl ]— 3— (2,4,6— 

trimethylphenyl ) urea 

IR (KBr) : 3395, 3130, 2925, 2860, 1635, 1600, 

1500 cm " 1 

NMR (DMSO-dg, 6 ) : 1.3-1 . 8 (12K, m) , 2.01 ( 6 H, s), 

25 2.20 ( 3H, s) , 4.05-4.25 (1H, m) , 4.50 (2H, s) , 

6.81 (2H, si, 7.0-7.15 (3K, m) , 7.15-7.3 (2K, m) , 

7.42 ( 2H, d, J=8.3Hz), 7.57 (1H, br s), 7.70 (2H, 

d, J=8.3Hz), 10.23 (1H, s) 

APCI-MASS (m/z) : 520 (M+H' r ) 

30 

(33 ) l-Cycloheptyl-1- [4- (phenylsulfonylamino) benzyl 3 -3- 
( 2 , 4, 6 - trimethylphenyl) urea 

IR (KBr) : 3410, 3110, 2925, 2860, 1630, 1510 cm"* 

NMR (DMSO-dg, 6 ) : 1.3-1 . 8 (12H, m) , 1.99 ( 6 H, s), 

2.20 ( 3H, s), 4 . 0-4. 2 (1H, m) , 4.37 (2H, s), 6.81 




35 
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(2H, s), 7.01 (2H, d, J=8 . 3Hz )., 7.15 (2H, d, 

J=8 . 3Hz ) , 7.37 (1H, br s), 7.5-7. 65* <3H, in), 7.7- 
7.8 (2H, m) , 10.22 (1H, br s) 

APCI-MASS (m/z) : 520 (M+H + ) 

(34) 1-Cycloheptyl-l- [4- ( 3- thienyl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3320 ' 2920, 1624, 1504, 1252, 775 cm"! 

NMR (CDC1 3 , 6) : 1.40-2.10 (12H, m) , 2.00 (6H, s) , 

2.20 (3K, s), 4.35-4.55 (1H, m) , 4.53 (2H, S ) ’ 

5-47 (1H, s), 6.79 (2H, s), 7.34-7.50 (5H, m) ’ 

7.55-7.66 (2H, m) 

APCI-MASS (m/z) : 447 (M+H + ) 

(3o) 1-Cycloheptyl-l- [4- (2-thienyl ) benzyl] -3- ( 2 , 4 , 6- 
t rime thy lphenyl ) urea 

IR (KBr) : 3319, 2922, 1624, 1504, 1253, 849 cm"! 

NMR (CDC1 3 , 5) : 1.40-2.10 (I2H, m) , 2.01 (6H, s), 

2.20 (3K, s), 4.35-4.55 (1H, m) , 4.52 (2H, s’,' 

5.46 (1H, s), 6.79 (2H, s), 7.09 (IK, dd, J=5 1 , 
3.6Hz), 7.25-7.35 (2H, m) , 7.36-7.46 (2H, m) , 
7.58-7.68 (2H, m) 

APCI->1ASS (m/z) : 447 (M+H + ) 

(36) 1-Cycloheptyl-l- [ 4 - (pyrazol-l-yl ) benzyl J - 3 - ( 2 , 4 , 6- 
trimethylphenyl) urea 

IR (KBr) : 3325, 2922, 1628, 1504, 1394 crn’i 

NMR (CDCI 3 , 5) : 1.40-2.08 (12H, m) , 2.04 ( 6 H, s), 

2.21 (3H, s), 4.28-4.48 (l.H, m) , 4.55 (2H, s ) ^ 

5-48 (1H, s), 6.48 (1H, t, J=2.3Hz), 6.81 (2H, , 

s), 7.42-7.54 (2 K, m) , 7.65-7.78 (3H, m) , 7.92 
(1H, d, J=2 . 3Hz ) 

APCI-MASS (m/z) : 431 (M+H + ) 



35 



(37) 1-Cycloheptyl-l- [ 4 - (imidazol-l-yl ) benzyl ] - 3 - ( 2 , 4 , 6 - 
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trimethylphenyl ) urea 

IR (KBr) : 3310, 2922, 1637, 152C, 1305 cm 

NMR (CDC1 3 , 5) : 1.38-2.10 (1'2H, m) , 2.05 (6H, s) , 

2.22 ( 3H, s), 4.20-4.40 (1H, m) , 4.57 (2H, s)., 

5.47 (IK, S), 6.83 (2H, s), '7.21 ( 1H, s) , 7.28 

(1H, s), 7.33-7.44 (2H, m) , 7.45-7.57 (2H, m) , 

7.85 (1H, s) 

APCI-MASS (m/z) : 431 (H+H + ) 



1-Cycloheptyl-l- [4- (l-methylpyrazol-4-yl) benzyl] -3- 
( 2 , 4 , 6-trimethy lpheny 1 ) urea 

IR (KBr) : 3321, 2922, 1628, 1504, 1209, 955 cm -1 

NMR (CDCI3, 5) : 1.38—2.08 (12H, m) , 1.99 (6H, s) , 

2.20 ( 3H, s), 3.95 (3H, s), 4.35-4.55 (1H, m) , 

4.50 (2H, s), 5.47 (1H, s), 6.79 (2H, s) , 7.32- 

7.53 ( 4H, m) , 7.61 (1H, s), 7.75 (IK, s) 

APCI-MASS (m/z) : 445 (M+H + ) 



1-Cycloheptyl-l- [ ( 2-phenylthiophen-5-yl ) methyl ] -3- 
(2,4, 6 - trimethylphenyl ) urea 

IR (KBr) : 3329, 2922, 1624, 1510, 758 cm * 

NMR (CDCI 3 , 5) : 1.42-2.15 (12H, mi, 2.04 ( 6 .-., si, 

2.22 (3K,.s), 4.25-4.43 (1H, m) , 4.63 (2K, s), 

5.82 (1H, s), 6.81 (2H, s), 7.. 02 (IK, d, 

J=3 . 6 Hz ) , 7.16 (1H, d, J=3.6Hz) , 7.22-7.43 (3K, 

m) , 7.50-7.61 (2H, m) 

APCI-MASS (m/z) : 447 (M+H T ) 

1-Cycloheptyl-l- [4- (oxazol-5-yl ) benzyl ] -3- (2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3302, 2922, 1624, 150S, 1105, 941 cm 



(CDC 13 


, 5) 


: 1 . 


38-2 . 08 


( 12H, m) , 2.03 


(6H, 


s) , 


2.21 


(3K, 


s ) , 4 


.30-4.50 


( 1H, m) , 4 . 55 


( 2 H, 


s ) f 


5.45 


(1H, 


s ) , 6 


.81 ( 2 H, 


s) , 7.36 (1H, 


s ) , 


7.42- 


7.53 


( 2H, 


m) , 7 


.63-7.74 


( 2K, m) , 7.92 


(IK, 


5 ) 
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APCI-MASS (m/z) : 432 (M+H + ) 

(41) 1-Cycloheptyl-l- [ (2-phenylfuran-5-yl ) methyl ] -3- (2,4,6 
trimethylphenyl ) urea 

IR (KBr) : 3340, 2920, 1628, 1508, 762 cm -1 

NMR (CDCI3, : 1.40-2.15 ( 12H, m) , 2.09 (6H, s) , 

2.23 (3H, s), 4.22-4.41 (1H, m) , 4.53 (2H, s), 
5.93 (1H, s), 6.41 (1H, d, J=3.3Hz), 6.62 (1H, d, 
J=3.3Hz), 6.83 (2H, s) , 7.20-7.43 (3H, m) , 7.57- 
7.67 (2K, m) 

APCI-MASS (m/z) : 431 (M+H + ) 

(42) 1-Cycloheptyl-l- [ (5-phenylisoxazol-3-yl)methyl]-3- 
(2, 4 , 6- trimethylphenyl ) urea 

IR (KBr) : 3326, 2924, 1630, 1512, 766 cm" 1 

NMR (CDCI3, 5) : 1.40-2.10 ( 12H, m) , 2.14 (6H, s), 

2.24 (3H, s), 4.05-4.25 (1H, m) , 4.56 (2K, s), 

6.14 (IK, s), 6.63 (1H, s), 6.86 (2H, s), 7.40- 

7 -53 (3H, m) , 7.70-7.82 (2H, m) 

APCI-MASS (m/z) : 432 (M+H + ) 



25 



30 



(43) 1 Cycloheptyl-l-[(3-phenyipyrazol-5-yl)methvl]-3- 
( , 4 , 6— trimethylphenyl ) urea 



IR 


(KBr) : 2700-3600 (br) , 


2924 




1201 cm“- 




NMR 


(CDCI3, 6) : 1.35-2.10 


( 12K 




2.23 ( 3K, s), 3.92-4.12 


(1H, 



6.24 (1H, br s), 6.50 (1H, s) 

7.25-7.46 ( 3H, m) , 7.62-7.75 
APCI-MASS (m/z) : 431 (M+H + ) 



1633, 1508, 1250, 



ni)., 2.12 


(6K, 


S) , 


m) , 4.47 


(2H, 


S) , 



, 6.84 (2H, s), 

( 2H, m) 



(44/ 1-Cycloheptyl-l- [ (4 -phenylthiopher.-2-yl ) methyl ] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3315, 2922, 2854, 1628, 1508, 1377, 

1308 cm“* 
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NMR (CDCI 3 


, 6 ) 


: 1.40-2.13 


( 12 H, 


m) , 2 . 


.03 


< 6 H, 


s) 


2.21 


( 3H, 


s), 4.26-4.45 


( 1 H, 


m) , 4. 


. 66 


( 2K, 


s) 


5.82 


(1H, 


s), 6.81 ( 2 H, 


s) , 


7.21-7. 


.45 


( 5H, 


m) 


7.50- 


7.60 


( 2H, m) 













APCI-MASS (m/2) : 447 (M+H + ) 



1-Cycloheptyl-l- [4- (pyrazoi-3-yl ) benzyl] -3- (2,4,6- 
trimethylpheriyl ) urea 

IR (KBr ) : 2800-3500 (br) , 2924, 2856, 1645, 1504, 

1240 cm"^ 

NMR (CDC1 3 , 6 ) : 1.38-2. 1C (12H, m) , 2.00 ( 6 H, s), 

2.19 ( 3H, s), 4.35-4.55 (1H, m) , 4.54 (2H, s), 
5.51 (1H, s), 6.60 (1H, d, J=2.3Hz), 6.78 (2K, 

s), 7.42-7.53 (2H, m) , 7.55 (1H, d, J=2.3Hz), 

7.73-7.83 ( 2H, m) 

APCI-MASS (m/z) : 431 (M+H + ) 



l-Cycloheptvl-l- [4- ( l-methylpyrazoi-3-yi) benzyl] -3- 
(2,4, 6 - trimethylphenvl ) urea 

IR (KBr) : 3406, 3331, 2924, 2856, 1647, 1502, 

1236, 849, 758 on -1 

NMR (CDC1 3 , 6 ) : 1.38-2.08 (12H, m) , 2.00 ( 6 H, s), 

2.20 ( 3H, s) , 3.96 (3H, s) , 4.35-4.55 (IK, m), 4.52 

( 2H, s), 5.50 (1H, s), 6.54 (1H, d, J=2.3Hz), 6.78 

( 2H, s), 7.35-7.47 (3H, m) , 7.77-7.87 (2H, m) 

APCI-MASS (m/z) : 445 (M+H + ) 

1-Cycloheptyl-l- [4 - ( l-methyipyrazoi-5-yl ) benzyl ] -3- 
(2,4, 6 -trimethylphenyl) urea 

IR (KBr) : 3296, 2922, 2854, 1628, 1506, 1385 cm -1 



NMR ( CDC1 3 , 6 ) 


: 1.38-2 


.10 


( 12K, mi , 2 . 02 ( 6 H, 


s) , 


2.21 ( 3 H, 


s ) , 3.89 


(3H, 


s), 4.32-4.50 (1H, 


m) , 


4.57 (2H, 


s ) , 5 ., 4 5 


(1H, 


si, 6.30 (IK, d, 




J=1 . 9Hz ) , 


6.81 (2K, 


s) , 


7.39-7.56 (5K, m) , 





APCI-MASS (m/z) : 445 (M+H + ) 
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(48> 1 - c ^ lo ''eptyl-l-f3-,l-trUy 1 -lH-t e trazol-5-yl)b e nzyIJ 

3 (2, 4, 6 -trimethylphenyl ) urea 

IR (KBr) : 3340, 2924, 2856, 1649, 1495, 1448, 
i240 cm -1 

NMR (CDCI 3 , 6 ) : 1.38-2.10 (12H,m), i . 96 (6H/ s)/ 
2.20 ( 3H, s), 4.30-4.50 (1H, m) , 4 . 57 (2K/ fi) ' 

5.42 (1H, s), 6.77 (2H, s) , 7.08-7.57 (17 H/ m) , 
8.05-8.18 (2K, m) 

(49) 1-Cycloheptyl-l- [ 4 -phenoxybenzyl- 3 - ( 4 , 6 - 
dimethoxypyrimidin- 2 -yl) ]urea 
IR (KBr) : 3390, 2925, 2860, 1685, 1595 cm^ 

NMR (CDCI 3 , 5) : 1. 4-2.0 ( 12H, m) , 3.87 ( 6 H, s) , 

4- 2-4.4 <1H, m), 4.51 (2H, s) , 5.66 (1H, s) , 6.87 

(1H, s), 6.95-7.4 ( 9H, m) 

APCI-MASS (m/z) : 4 77 (M+H + ) 

(50) 1 Cycloheptyi-l- (4-phenylbenzyl ) - 3 - [ 2 , 4 - 

bis (methylthio) -6-methylpyridin-3-vl] urea 

IR (KBr) : 3360, 2925, 2855, 1660, 1565 on' 1 

NMR {CDCI 3 , 5) : 1.45-2.1 (12K, a), 2.36 (3H, s), 

2.45 (3H, s), 2.46 (3H, s) , 4. 3-4. 5 (1H, m) , 4.62 

(2K, s), 5.52 (1H, s), 6.59 (1H, s), 7. 3-7. 7 ( 9H 

m) 

APCI-MASS (m/z) : 506 (M+H + ) 

(51) 1 - (3-Pher.ylbenzyl) -l-cycioheptyl- 3 - ( 2 , 4 , 6- 
rrif luorophenyl ) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm"! 

NMR (CDCI 3 , 5) : 1.4-2.05 (12H, m) , 4. 3-4. 5 (1 H , 

m) ' 4.62 ( 2H, s), 5.60 (IK, s), 6.55-6.7 (2H, m ) , 

7 . 3-7 . 65 ( 9H, m) 

APCI ~MASS (m/z) : 453 (M+H + ) 

(52) 1 - (2-Phenylbenzyl ) -l-cvcloheptyl- 3 - ( 2 , 4 , 6- 
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5 



trif luorophenyl) urea 

IR (KEr) : 3415, 3320, 3060, 3020, 2920, 2855, 

1625, 1575 cm ' 1 

NMR (CDCI 3 , 6 ) : 1 . 4-2.0 (12H, m) , 4.2-4.35 (1H, 

m) , 4.40 (2K, s) , 5.50 (1H, s), 6.55-6.75 (2K, 

m) , 7.25-7.6 (9H, m) 

AP Cl -MASS (m/ 2 ) : 453 (M+H T ) 



10 



15 



(53) l-Cycloheptyl-1- ( 4 -phenoxybenzyl ) 3 (2,4,6 

trif luorophenyl) urea 

IR (KBr ) : 3285, 2925, 2860, 1635,. 1590, 1520 cm " 1 

NMR (CDCI 3 , 5) : 1 . 4-2.0 (12H, m) , 4. 2-4. 4 (1H, m) , 

4.51 ( 2H, s), 5.58 (1H, s) , 6.6-6.75 (2H, m) , 

7. 0-7. 4 ( 9H, m) 

APCI-MASS (m/z) : 469 (M+H T ) 



(54) l-Cycloheptyl-1- ( 3 -phenoxybenzyl ) 3 (2,4,6- 

tri f luorophenyl ) urea 

IR (KBr) : 3280, 2930, 2860, 1635, 1615, 1585, 

20 1520 cm " 1 

NMR (CDCI 3 , 6 ) : 1 . 4-2.0 (12H, m) , 4. 2-4. 4 (In, m) , 

4.50 ( 2H, s) , 5.55 (IK, s), 6.6-6.75 (2H, m) , 

6 . 9-7. 4 ( 9H, m) 

APCI-MASS (m/z) : 469 (M+H + ) 

25 

( 55 ) i-cycloheptyi- 1 - [ 4- (pyridin- 2 -yl ) benzyl 3 — 3— ( 2 , 4, 6 — 
trif luorophenyl) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm 

NMR (CDCI3, 6) 1 . 4-2.1 (12H, m) , 4.25-4.4 ( 1 H, 

30 m), 4.61 (2H, s) , 5.59 (1H, s) , 6.6-6.75 <2H, m) 

7.2-7. 3 (1H, m) , 7.47 (2H, b, J=8.4Hz), 7. 7-7 . 8 

(2H, m) , 8.02 (2H, d, J=8.4Hz), 8.65-8.75 (IK, m 

APCI-MASS (m/z) : 454 (M+H + ) 



35 



(56) 1-Benzyl- 1- [ [2- < 4 -chloropnenyl ) thiazol-4-yl ) methyl ] -3 
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(2,4,6 trif luorophenyl ) urea 



IR (KBr) : 3270, 30S0, 

NMR (CDC1 3 , 5) ; 4.54 

6.65-6.8 (2H, m) , 
7. 4-7. 5 (2H, m), 7 
APCI-MASS (m/z) : 488 



1665, 1640, 1615,' 1520 cm -1 
(2H, s)., 4.64 (2H, s), 

7.3-7. 4 ( 5H, m) , 7.34 (1H, s) 
-85-7.95 (2 H, m) 

(H+K + ) 



0 



(57) 



1- (Cycloheptyl-i- [4- (pyrrol -1-yi ) benzyl] -3- (2, 4, 6- 

trif luorophenyl ) urea 



IR (KBr) : 3285, 

NMR (CDCI3, 6) : 

m), 4.56 (2H, 
6.55-6.7 (2H, 
APCI-MASS (m/z) : 



2925, 2860, 1635, 1610, 1520 cm" 1 
1.4-2.05 (12H, m). , 4. 2-4. 4 (1H, 
s), 5.57 (1H, s) , 6. 3-6. 4 (2H, m) , 

m), 7.05-7.15 ( 2H, m) , 7.41 (4H, s 
442 (M+H + ) 



(58) -"Cycloheptyl-l- (4- (3-thienyl) be n 2yl ] -3- (2, 4, 6- 
trifluorophenyl ) urea 



IR (KBr) : 3300, 

NMR (CDCI3, : 

m) , 4.56 ( 2H, 
m) , 7.30-7.50 
APCI-MASS (m/z) ; 



2927, 1637, 1518, 1120, 777 cm" 1 

1.40-2.08 ( 12H, m) , 4.27-4.47 (ih, 
S), 5.58 (1H, s), 6.58-6.73 (2H, 
(5H, m) , 7.57-7.70 (2K, m) 

459 (M+H + ) 



(59) 1 -Cycloheptyl I- [ 4- (2-thienyl ) benzyl ] -3- (2, 4 , 6- 
trif luorophenyl ) urea 



IR (KBr) : 3300, 

NMR (CDCI3, 5) : 

m) , 4.55 (2H, 
m) , 7.09 (IH, 
m) , 7.57-7.70 
APCI-MASS (m/z) ; 



2930, 1635, 1520, 1120 cm -1 

1.38-2.08 ( 12H, n) , 4.25-4.45 (IK, 
s), 5.57 (IH, s), 6.55—6.72 (2H, 
dd, J=5.1, 3.6Hz), 7.22-7.42 (4H, 

(2H, m) 

459 (M+H + ) 



ExamnlP 

To a stirred suspension of 1-cycloheptyl-i- (3- (i- 
trityl-iH-tetrazol-5-yl) benzyl ) -3- (2 , 4 , 6- 
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trimethylphenyl ) urea (1.46 g) in methanol (14 ml) was added 
cone, hydrochloric acid (0.722 ml) . The mixture was 
stirred for one hour at room temperature. Insoluble white 
solid was collected by filtration, washed with methanol 
5 (x2), water (x3) to give 1-cycloheptyl-l- [3- ( IH-tetrazol-S- 

yl)benzyl] -3- (2, 4, 6-trimethylphenyl) urea (0.79 g) . 

IR (KBr ) : 3359, 2400-3300 (br) , 1595, 1512, 1456, 

1257 cm -1 

NMR (DMSO-d 6 , 6) : 1 . 35-1 . 90 < 12K, m) , 2.06 (6H, 

10 s), 2.20 ( 3H, s), 4.14-4.34 (1H, m) , 4.59 (2H, 

s), 6.82 (2K, s), 7.46-7.66 (2H, m) , 7.80-7.90 

(1H, m) , 8.00-8.08 (1H, m) 

APCI-MASS (m/z) : 433 (M+H + ) 

15 Example 7 

To a solution of N-cycloheptyl-4- ( 4- 
f luorophenoxy) benzylamine (2.51 g) in toluene (100 ml) were 
added 3-phenoxycarbonylamino-2, 4-bis (methyl thio) -6- 
methylpyridine (2.56 g) and triethylamine (2.43 g) and the 
20 mixture was refluxed for 4 hours under nitrogen. The 
mixture was cooled and poured into a mixture of ethyl 
acetate and water. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
25 on silica gel to give 1-cycloheptyl-l- [ 4- (4- 

f luorophenoxy ) benzyl ]-3-[2,4-bis (methyl thio) -6- 
methylpyridin— 3-yl ) urea (3.89 g) . 

IR (KBr) : 3379, 3080, 3055, 2924, 2856, 1651, 1568, 

1529, 1497 cm' 1 

30 NMR ( DMSO-dg , 6) : 1. 4-2.0 (12H, m) , 2.39 (6H, s), 

2.44 (3H, s), 4. 0-4. 2 (1H, m) , 4.45 (2H, s), 6.86 
(1H, s), 6.93 ( 2H, d, J=8.5Hz), 7. 0-7.1 (2H, m) , 
7.15-7.3 ( 2H, m) , 7.36 (2H, d, J=8.5Hz), 7.83 
(1H, br s) 

APCI-MASS (m/z) : 



35 



540 (M+H) 
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Examnl p ft 

To a solution of N-cycloheptyl- 4 - ( 4 - 
f luorophenoxy) benzylamine (1.57 g, in toluene (150 ml) we-e 

added 2 4 -dimeth=xy-6-methyl-3-phenoxycar b o ny lam i nopy ri di n e 

• 9) and tnethylamine (1.52 g) , and the mixture was 

refluxed for 3 hours under nitrogen. The mixture was 
poured into a mixture of ethyl acetate and ice water, and 
the separated organic layer was washed with brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica ge' 
to give 1 -cycloheptyl-l- ( 4 - (4-fluoropherioxy) benzyl] - 3 - ( 2 , 4 - 
dimethoxy-6-methylpyridin-3-yl) urea (1.83 g) . 

IB (KBr) : 3388, 3062, 2927, 2856, 1668, 1599 , 

1498 cm -1 

NMR (DMS0-d 6/ 5) : 1.3-1. 9 (12H, m) , 2.35 (3H, s), 

3-67 and 3.77 < 6 H, s x 2), 4. 0-4. 2 .(1H, m) , 4 . 43 
(2H, s), 6.63 (1H, s), 6.95-7.4 ( 8 K, m) 

APCI-MASS (m/z) : 496 (M+fT') 

Examp I p Q 

To a suspension of N-benzyl-3- (pyrazol- 3 - 
yDoenzylamine bis (trifluoroacetate) ( 2.46 g) toluene 
(80 ml) were added 2 , 4-bis (methyl thio) - 6 -methyi- 3 - 

phenoxycarbonylaminopyridine ( 1.60 g) and triethylanine 

(2-53 g), and the mixture was refluxed for 4.5 hours under 
nrtrogen. The mixture was cooled and poured into a mixture 
or ethyl acetate and ice water. The separated organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 1 -benzvW- r 3 - 

(pvrazol-3-yl ) benzyl] -3- f 2, 4-bis (methyl thio) -6- 

methylpyridin-3-yl ] urea (831 mg). 

IR (KBr) : 3238, 3061, 3028, 2955, 2924, 2870, 1641, 

1564, 1495 cm -1 

NMR (DMSO— d 6 , 5) : 2.42 < 6 K, s), 2.46 (3H, s), 4.49 
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( 4H, br s), 6. 6-6.7 (1H, m) , 6.90 (IE, s) , 7.2- 

7.8 (10H, m) , 8.29 (1H, br s) , 12.86 (1H, br s) 

APCI-MASS (m/z) : 490 (M+H + ) 



5 



10 



15 



20 



F.x ample 10 

The mixture of N-cycloheptyl-3- ( l-tritylpyrazol-3-yl) - 
benzylamine (14.63 g) and phenyl N- (2,4,6- 

trifluorophenyl) carbamate (7.64 g) and triethylamine (20 
ml) in toluene (360 ml) was stirred at 100°C for one hour . 
After cooling to room temperature, the reaction mixture was 
washed with water, aqueous sodium bicarbonate, water and 
brine, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel (700 g, eluting with n-hexane - ethyl acetate 
( 4:1 to 3 : 1 )) to give 1 -cycloheptyl-l- [ 3- ( 1 -tritylpyrazol- 
3 -yl) benzyl] -3- (2, 4, 6 -trif luorophenyl) urea (19.6 g) . 

IR (KBr ) : 2900-3600 (br) , 2927, 2858, 1635, 1607, 

1520, 1446 cm -1 

NMR (CDCI 3 , 6 ) : 1.35-2.10 (12H, m) , 4.26-4.48 (1H, 

m), 4.55 ( 2H, s ) , 5.57 (1H, s) , 6.52-6.70 (3H, 

m) , 6.75-6.97 (2K, m) , 7.10-7.45 (16H, m) , 

7.68-7.80 (2H, m) 



Example 11 

25 The following compounds were obtained according to 

similar manners to those of Examples 7, 8, 9 and 10. 

(1) 1 -Cyclohexyl- 1- [4- (4-f luorophenoxy) benzyl] -3- [2, 4- 

bis (methylthio) -6-methylpyridin-3-yl ) urea 
30 IR (KBr) : 3377, 3084, 3057, 2927, 2856, 1653, 1566, 

1533, 1497 cm -1 

NMR (DMSO-dg, 5) : 1.3-1. 8 (10H, m) , 2.39 (6H, s), 
2.45 ( 3H, s), 3.85-4.05 (1H, m) , 4.47 (2H, s), 
6.86 (1H, si, 6.93 (2H, d, j — 8.5Hz), 6.95—7.05 

( 2H, m) , 7.35 (2H, d, J=8.5Hz), 7.88 (1H, s) 



35 
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APCI-MASS (m/z) : 526 (M+H + ) 

(2) 1 -Benzyl-i- [4- (4-fluorophenoxy) benzyl ] - 3 - [ 2 , 4 - 
bis (methyl thio) - 6 -methylpyridin- 3 -yl) urea 

I R (KBr) : 3307 ' 30 ^ 3029, 2995, *2922, 1735, 1660, 

1564, 1497 cm -1 

NMR (DMSO“d<r s o /io / A 

a 6 , °) • 2.42 (oh, s), 2.46 (3H, s), 4.43 

(2H, s), 4.46 (2H, s) , 6.89 (1H, s) , 6 . 9-7 . 4 

(13H, m) , 8.26 (1H, s) 

APCI-MASS (m/z) : 526 (M+H + ) 

( 3 ) 1-Cycloheptyl-i- ( 4-phenoxybenzyl ) - 3 - [ 2 , 4 - 
bis (methyl thio) - 6 -methylpyridin- 3 -yl J urea 
IR (KBr ) : 3371, 2922, 2856, 1653, 1485, 1219 cm"! 

NMR (CDC 1 3 , 6 ) : 1.35-2.10 (12H, m) , 2.36 (3H, s) , 

2.45 (3H, s), 2.46 (3H, s) , 4.22-4.42 (1H, m) , 

4.55 (2H, s), 5.49 (1H, s) , 6.59 (1H, s) , 6.95- 

7-15 (5H, m), 7.24-7.46 (4H, m) 

APCI-MASS (m/z) : 522 (M+H + ) 

Ml 1-Cycloheptyl-l- (4- M-bromophenoxy) benzyl] - 3- I2 , 
bis (methyl thio) - 6 -methylpyridin- 3 -yl ] urea 
IR (KBr) : 3377, 2924, 2852, 1668, 1481, 1238 crn'l 

NMR (CDC 1 3 , 6 ) : 1.40-2.10 (12H, m) , 2.37 (3H, si, 

2M6 (3K, s), 2.47 (3H, s) , 4.25-4.40 (1H, ml ' 

1.55 (2H, S), 5.47 (1H. s), 6.60 (IK, s), 6.80- 

7-08 ( 4H, m) , 7.35-7.50 (4H, m) 

APCI-MASS (m/z) : 600, 602 (M+H + ) 

(5) 1-Benzyl-l- [4- ( 4 -bromophenoxy ) benzyl ] - 3- (2, 4 - 
bis (methylthio) - 6 -methylpyridin- 3 -yl ) urea 

IR (KBr) : 3200-3700 (br) , 2922, 166 2 ~ 1564, 1481, 

1236 cm” 1 

NMR (CDC1 3 , 5) : 2.39 (3H, s) , 2.47 (3K, s), 2.49 
(3H, s), 4.61 (2H, s), 4.63 (2H, s), 5.68 (IK, 



35 
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s) , 6.62 (1H, s), 6.82-7.05 (4H, m) , 7.25-7.50 

( 9H, m) 

APCI-MASS (m/z) : 594, 596 (M+H + ) 

(6) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl] -3- [2,4- 
dimethoxy- 6-methylpyridin-3-yl ] urea 



IR (KBr) : 3100-3700 (br) , 2926, 2856, 1668, 1597, 







1504, 


1481, 1240 


cm * 




NMR 


(CDC1 3 


, 5) : 


1.40-2.10 


( 12H, m) , 2.38 


( 3H, s). 




3.7 9 


( 3H, S), 


3.83 ( 3H, 


5 ) , 4 . 25-4 . 40 


(1H, m). 




4.52 


(2H, S), 


5.43 (1H, 


s), 6.36 (IK, 


s), 6.82 




7.06 


( 4H, m) , 


7.32-7.50 


( 4H, m) 




APCI 


-MASS 


(m/z) : 


568, 570 


(M+H + ) 





15 



20 



(7) 1-Benzyl- 1- [4- (4-bromophenoxy) benzyl] -3- [2, 4 



dime.thoxy-6-methylpyridin-3-yl ] urea 



IR 


(KBr) : 


3200 


-3400 (br) , 


2997, 


1637, 1595, 


1506, 






1365 


cm - "* - 








NMR 


(CDCI 3 , 


5) : 


2.39 ( 3K, 


s) , 3 


.80 ( 3H, s) , 


3.85 




( 3K, s) 


, 4. 


60 ( 4H, s). 


5.64 


(1H, s), 6.38 


(1H, 



s), 6.80-7.05 ( 4H, m) , 7.22-7.50 ( 8 K, m) 

APCI-MASS (m/z) : 562, 564 (M+K + ) 



F.x ample 12 

25 To a mixture of 1 -cycloheptyl-l- [ 3- < l-tritylpyrazol-3- 

yl) benzyl] -3- (2, 4, 6 -trif luorophenyl ) urea (17.6 g) and 
anisole (35 ml) was added trif luoroacetic acid (70 ml) . 

The mixture was stirred at 60°C for 3 hours and cooled to 
room temperature. The excess trif luoroacetic acid was 
30 removed in vacuo. To the residue was added water and ethyl 
acetate. The mixture was basified with 5N-socium hydroxide 
under ice cooling and extracted with ethyl acetate. The 
organic layer was washed with water, and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel (530 g. 



35 




WO 96/10559 



PCT/JP95/D1982 



- 169 - 

eluting with rs-hexane - ethyl acetate ( 2:1 to 1 : 2 )) to give 
1-cycloheptyl-l- f 3- (pyrazol-3-yl ) benzyl 1 -3- (2,4,6- 
trifluorophenyl) urea (10.71 g) . 

IR (KBr ) : 3500-2600 (br) , 2927, 2858, 1635, 1520, 

1448, 1248, 1120 cm -1 

NMR (CDCI 3 , 6 ) : 1.30-2.10 (12H, m) , 4.26-4.46 (IK, 

in), 4.59 (2H, s), 5.63 ( 1 H, s) , 6.53-6.73 (3H, 
m) , 7.30-7.50 (2H, m) , 7.63 (1H, d, J=2.3Hz), 
7.65-7.80 ( 2 H, m) 

APCI— MASS (m/z) : 443 (M+H^) 



15 



20 



25 



30 



35 



Examlg 12 



To a solution of N-cycloheptyl-4- (4-fluorophenoxy) - 
benzvlamine (1.57 g) i n toluene (100 ml) were added 3- 

phenoxycarbonylamino- 2 , 4, 6-trimethylpyridine ( 2.56 g) and 
triethyl amine (1.52 g) , and the mixture was refluxed for 3 
hours under nitrogen. The mixture was cooled and poured 
into a mixture of ethyl acetate and water. The separated 
organic layer was washed with brine, dried over magnesium 
sulrate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give 1- 
cycloheptyl-1- [4- (4-f luoropnenoxy ) benzyl ] -3- (2, 4, 6- 



trimethylpyridin-3-yl ) urea (1.83 g) . 

IR (KBr) : 3313, 2924, 2856, 1630, 1603, 1497 cm -1 

NMR (DMSO-dg, 5) : 1.4-1. 9 (12H, m) , 2.06 (3K, s), 
2.24 (3H, s) , 4.05-4.25 (IK, m) , 4.48 (2K, s), 
6.98 (1H, s), 6. 9-7.1 (4H, m) , 7.2-7 . 4 (4K, mJ , 

7.66 ( 1H, s ) 

APCI-MASS (m/z) : 476 (M+H + ) 



Examol Id 

To a solution of N-cycloheptyl-4- ( 4-f luoropnenoxy ) - 
benzylamine (2.51 g) in toluene (120 ml) were added 4- 

chloro- 6-methyl -2-methylthic-3-phenoxycarbonylaminopyridine 

(2.47 g) and triethylamine (2.43 g) at room temperature and 
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the mixture was refluxed for 2.5 hours under nitrogen. The 
xture was poured into a mixture oi ethyl acetate and ice 
water and the separated organic layer was washed with 
brine, dried over magnesium sulfate and evaporated in 
5 vacuo. The residue was purified by column chromatography 

on silica gel to give 1-cycloheptyl-l- [4- ( 4-fluorophenoxy) - 
benzyl ] -3- ( 2-chloro-6-methyl-4-methylthiopyridin-3-yl ) urea 
(2.76 g) . 

IR (KBr ) : 3371, 3299, 2924, 2852, 1655, 1576, 

10 1500 cm - ^ 

NMR (DMSO-dg, 6) : 1.3-1. 8 (12H, m) , 2.43 (6H, s) , 

4. 0-4. 2 (1H, m) , 4.46 (2K, s) , 6. 9-7. 5 (9H, m) , 

8.07 (1H, br s) 



15 



20 



25 



30 



Example 15 

To a solution of N-benzyl-3- (pyrazol-3-yl) benzylamine 
(54.0 g) and triethylamine (143 ml) in toluene (1.35 f) was 
added 2, 4-bis (methvlthio) -3-phenoxycarbonylamino-6- 
methylpyridir.e (62.4 g) at room temperature and stirred for 
24 hours. The resulting precipitate was collected by 
filtration and recrystallized from dichloromethane - 
methanol - n-hexane to give 1-benzyl-l- [3- (pyrazol-3- 
yllbenzyl] -3- [2, 4-bis (methylthio) -6-methylpyridin-3-vl] urea 

(51 .0 g) . 

mp : 209-210°C 

IR (KBr) : 3392, 3246, 2918, 1649, 1489, 1228, 

1093 cm - 

NMR (DMSO-dg, 5) : 2.42 (6H, s), 2.47 (3K, si, 4.49 

( 4H, s), 6.66 (1H, br s), 6.90 (IK, s) , 7.18-7.90 

(10H, m) , 8.30 (1H, s), 12.89, 13.30 (total 1H, 

each br) 

APCI — MASS (m/z) : 490 (M+K" r ) 



Example 16 

To a solution of N-benzyl- [ 4- ( 4-bromophenoxv ) benzyl ] - 
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amine (1.84 g) and 2 , 4, 6 -trimethylphenyl- 3 - 

phenoxycarbonylami nopyridine ( 2.20 g> in N N- ' 

dimethyi fomamide (5C nl) was added trieth ; iamine 

end the mixture wee stirred at 150-c for 3 hours under ' 

nitrogen. The mixture was cooled and ethyl acetate (150 

ml was added thereto. The insoluble materials were 

* tered off, and the filtrate was washed with water and 

nne, dried over -magnesium sulfate and evaporated in 

vacuo The residue was purified by column chromatography 

on silica gel to give 1-benryl-i- (4- (4-bromoohenoxy) - 

benzyl] -3- (2,4, 6-trimethylpyridin-3-yl ) urea (2.51 g) . 

IR (KBr ) : 3406, 3313 ?q ?q ooc - c ,_„ a 

' 2929, 2856, 1714, 1632, 1572, 

1495 cm " 1 

NMR CDMSO-d 6 , 6 ) : 2.08 (3H, s) , 2.26 ( 3 H, s) , 2.35 

(3H/ S) ' 4 ’ 53 (2H ' s ^' 4.57 (2H, s), 6.95-7.15 
(5H, m), 7.3-7 . 6 (9H, a) , 8.05 (1H, br s) 
APCI-MASS (m/z) : 532 (M+H + ) 

£xamp] p 17 

To a solution of N-cycloheptyl-4- (4-f luorophenoxv) - 
oenzylamme (1.25 g) in toluene (80 ml) were added 4,6- 

M 1 S ^ ethylthl °)~ 2 " lnethyl ~ 5 ” PheROXyC a rbony l aini n o PV r imidine 
(-•-9 g) and triethylamine ( 1.21 g) , and the mixture was 
refluxed for 2 hours under nitrogen. The mixture was 
poured into a mixture of ethyl acetate and ice water, and 
the separated organic layer was washed with brine, dr^ed 
over magnesium sulfate and evaporated in vacuo The 
residue was purified by column chromatography on silica gel 
to give 1-cycloheptyl-l- [4- ( 4-f luorophenoxy) benzyl ] -3- [ 4 , 6- 

bis (methyl thio) -2-methylpyrimidin-5-yl] urea (1.33 g). 

IR (KBr) : 3255, 2926, 2856, 1653, 1522, 1.457 cm _1 

NMR ( DMS O— dzt , 5) • 1 4 — 1 9 M7P \ *■> . .. 

6 ' 1 • y U2H, m) , 2.43 ( 6H, s), 

2-56 (3H, s), 3.95-4.1 (1H, m) , 4.46 (2H, S )/ 

6. 9-7 . 4 (8H, m) , 8.00 (IK, br s) 

APCI-MASS (m/z) : 529 (M+H + ) 
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Example 18 

To a solution of 1 -cycloheptyl-l - [4— (3, 5-di-tert- 
buzyl-4-methoxymethoxyphenoxy) ] benzyl-3- (2, 4, 6- 
trimethylphenyi ) urea (860 mg) in methanol (8.6 ml) was 
added cone, hydrochloric acid (0.91 ml), and the mixture 
was stirred at room temperature for 2 hours and at 40°C for 
3.5 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water, and neutralized by addition of 
saturated sodium bicarbonate aqueous solution. The 
separated organic layer was washed with water and brine, 
dried over magnesium sulfate and evaporated ir. vacuo. The 
residue was purified by column chromatography on silica gel 
to give 1-cycloheptyl-l- [4- (3, 5-di-tert-butyl-4- 
hydroxyphenoxy) benzyl ) -3- (2, 4, 6-trimethylphenyl) urea (495 
mg) . 

IR (KBr ) : 3639, 3404, 3323, 2956, 2923, 2860, 1651, 

1593, 1504 cm' 1 



(CDC1 


3 , 6) : 


1.41 


( 18K, s) 


, 1.5-2. I 


( 12H, 


m) , 


1.98 


(6H, s). 


2.22 


( 3H, s) 


, 4.25-4.4 


(IK, 


m) , 


4.45 


<2H, s). 


5.03 


(1H, s) 


, 6.80 ( 2 H 


, s) , 


6.8c 


( 2H, 


s), 6.93 


( 2H, 


d, J=8 . 


5Hz) , 7.35 


(2H, 


d. 


J=8 . 


5Hz) 












-MASS 


(m/z) : 


585 


(M+H + ) 









25 Example 19 

To a solution of 1-cycloheptyl-l- [ 4- ( 4- 
f iuorophenoxy ) benzyl ] —3— [2, 4-bis (methyl thio ) — €— 
methylpyridin-3-yl] urea (22.11 g) in dichlorometnane (150 
ml) was added dropwise a solution of m-chloroperbenzoic 
30 acid (26.51 g) in dichloromethane (600 mg) at room 

temperature over 2 hours. The mixture was stirred at room 
temperature for 23 hours. The precipitates were removed by 
filtration and the filtrate was washed with dilute sodium 
bicarbonate aqueous solution and brine, dried over 
35 magnesium sulfate and evaporated in vacuo. The residue was 
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purified by column chromatography on silica gel to give l- 
cyciohept yl- 1 - [ 4 - ( 4 - f luorophenoxy ) benzyl ]- 3 -[ 2 , 4 - 

bis (methylsulfonyl) -6-methylpyridin-3-yl]urea (20 g) 

IR (KBr) : 3361, 3074, 3041, 3016, 2927, 286o" 1740, 

L325, 1159, 1128 cm~^ 

■ (12H, m) , 2.66 (3H, s), 3.19 
4.55 (2H, s), 6.95-7.05 
!, J=8.6Hz) 7.26 (1H, s), 7.85 







1664, 


1500 


(CDC1 


3 ' 


6) : 


1.5-. 


(3H, 


S) 


, 3.30 


(3H, 


(6 H, 


m) 


, 7.34 


(2H, 


(1H, 


s) 






•MASS 


(m/z) : 


604 



tf+ ■ 



L5 



Ex amp 1 20 

To a solution of 1-cycloheptyl-l- f 4 - ( 4 - 
f luorophenoxy) benzyl ) - 3- ( 2 , 4 -bis (methyl thio ) -6- 
methylpyridin-3-yl ] urea ,4.75 g, in dichloromethane ,50 ml, 
was added dropwise a solution of m-chloroperbenzoic acid 
' 6 ,1 ln ^tchlorome thane ,80 ml) at room temperature. 

The mixture was stirred at room temperature for 20 hours. 
The mixture was washed with dilute sodium bicarbonate 
aqueous solution and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purine-* bv 
column chromatography on silica gel to give 1-evclohemtvl- 
t4 (4-f luorophenoxy) benzyl ) -3- [2, 4-bis (methylsulfiny’ ; -6- 
methylpyridin-3-yl ] urea (2.15 g) . 

IR <KBr) : 3251, 2927, 2858, 1738, 1651, 1498, 1055, 

1036 cm*^ 

NMR (CDC1 3 , 5) : 1.4-2. 0 (12H, m) , 2.59 (3K, s) , 2.82 

and 2.94 (total 3H, s) , 2.98 (3H, s), 4. 0-4. 2 
(2H, m), 4.51 (2H, br s), 6. 9-7.1 (7H, m) , 7.25- 

7-35 (2H, m) , 7.77-7.79 (total IK, s) 

-APCI— MASS (m/z) : si 2 (M-i-K + ) 

Ex amp 1 q 22 

To a suspension of l-cycloheptyl-l-f 3 -(i_ 

tritylpyraz 0 l-4-yl)be n zylJ-3-(2,4,6-trimethylphenyl)urea 
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(800 mg) in anisole (2 ml) was added trif luoroacetic acid 
(6 ml) and the mixture was stirred at 100°C for 2 hours. 

The mixture was evaporated in vacuo and poured into a 
mixture of ethyl acetate and water and adjusted to pH ca. 9 
5 by addition of sodium hydroxide aqueous solution. The 

separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1 - 
cycloheptyl-1- [3- (pyrazol-4-yl)benzyl] -3- (2, 4, 6 - 
10 trimethylphenyl ) urea (102 mg). 

IR (KBr ) : 3400, 3207, 2926, 2856, 1635, 1608, 

1510 cm -1 

NMR (DMSO-d 6 , 6 ) : 1.3-1. 9 (12H, m) , 2.08 ( 6 H, s), 

2.20 ( 3H, s) , 4. 1-4. 3 (1H, m) , 4.51 (2H, s), 6.83 

15 (2H, s), 7. 1-7. 5 ( 5H, m) , 7.84 (1H, s) , 8.11 (IK, 

s) , 12.95 (1H, br s) 

APCI-MASS <m/z) : 431 (M+H + ) 

Example 22 

20 The following compounds were obtained according to a 

similar manner to that of Example 1, 2, 3 or 4 . 

( 1 ) 1-Cycloheptyl-l- [ 4- ( 4-chlorophenoxy) benzyl ] -3- ( 2, 4 , 6 - 
trimethylphenyl ) urea 



25 


IR 


(KBr) : 


3410, 


2920, 2850, 1660, 


1590, 1505, 








1485 


cm”^ 






NMR 


( CDCI 3 , 


5) : 


1. 5-2.1 ( 12H, m) , 


2.00 ( 6 H, s) , 2.22 






( 3H, s) 


, 4.3 


-4.45 (1H, m) , 4.48 


( 2K, s), 5. 6-5 . 8 



(1H, br), 6.81 ( 2H, s), 6.92 (2H, d, J=8.5Hz), 

30 7.00 ( 2H, d, J=8.5Hz), 7.28 (2K, d, J=8.4Hz), 

7.38 (2H, d, J=8.4Hz) 

(2 ) 1-Cycloheptyl-l - [ 4- ( 3-f luorophenoxy) benzyl ] -3- (2, 4 , 6 - 
trimethylphenyl ) urea 
127- 128 °C 



35 



mp : 
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IK (KBr) : 2924, 2856, 1624, 1605, 1506, 1485 cm‘1 

NMR (CDC1 3 , 5) : 1.35-2.10 (12H, m) , 2.01 (6H, s), 

2-22 ( 3H, s), 4.30-4.50 (IK, mj , 4.50 (2H, s) , 

5.46 (1H, s), 6.60-6.88 (3H, m) , 6.79 (2H, s), 

7.00-7.10 (2H, m), 7.20-7.35 (1 H, m) , 7.36-7 47 

(2H, m) 

APCI-MASS (m/z) : 4 75 (m+h"* - ) 

(3) ^ - Cy ci °heptyl-1- [4- ( 4- trifluoroinethyiphenoxy) benzyl ] - 

3- (2,4, 6-trlmethylphenyl) urea 
mp : 14 6-147°c 

IK (KBr) : 2924, 2856, 1628, 1504, 1327, 1246 cm' 1 

NMR (CDC1 3 , 5) : 1.40-2.10 (12K, m) , 2.03 (6H, s), 

2.23 (3H, s), 4.30-4.50 (1H, m) , 4.51 (2H, s) ' 

5.47 (IK, s), 6.83 (2H, s), 6.95-7.13 (4H, m) , 

7.35-7.50 (2H, m) , 7.53-7.65 (2H, m) 

APCI-MASS (m/z) : 525 (M+H + ) 



H ) 1-Cycloheptyl-l- 14- <3, 4-«ethylen.<,ioxyph.„oxy>benzvl , 

- (2,4, 6-trimethylphenvl ) urea 
mp : 125- 12 6°C 

IH I KBr) : 3323, 2922, 28S4. 1626, 1506, 146- ciT- 

(CDC1,, 6) : 1.38-2.10 ,128, m, , 1 . 99 s| , 

2.22 (3H, s), 4.33-4.50 (1H, mi, 4 . 4 S (2K , s|- 
=■•46 (1H, s), 5.98 <2K, s) , 6.47 (1H, dd , j, e . 3- 
2.4Hz), 6.56 (1H, d, J-2.4HZ), 6.76 (1H, d 

JS.3HZI, 6.81 (2H, SI, 6.90-7.00 (2H, mi, 7.26- 
7.38 (2H, m) 

APCI-MASS (m/z) : 501 (M+K + ) 

f5) i- Cycloheptyl-l- [4- (3, 5-di-tert-butyl—4- 
methoxymethoxyphenoxy) J benzvl-3- (2, 4, 6- 
trlmethylphenyl ) urea 

IR (KBr) : 3406, 33 23, 2956, 2 924, 2862, 1641, 1569, 

1504 cm~- 



1 - 
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NMR (CDC1 3 , 6 ) : 1.41 (18H, s) , 1.4-2. 2 (14H, m) , 

1.99 ( 6 H, s), 2.22 (3H, s), 3.62 and 3.65 (total 
3H, s ) , 4 . 3-4. 5 (1H, m) , 4.46 (2H, s), 4.86 and 
4.92 (total 2H, s) , 6.80 (2H, s), 6.95-7.1 (4K, 

5 m) , 7. 4-7. 5 (2H, m) 



( 6 ) 1-Cycloheptyl-l- [4- ( 4 -fluorophenoxy) phenyl] -3- (2,4,6- 
t rime thy lphenyl ) urea 

IR (KBr) : 3425, 2925, 2860, 1670, 1610, 1500 cm ' 1 

10 NMR (CDC 13 , 5) : 1.3-1. 7 and 1. 9-2.1 (12H, m) , 2.12 

( 6 H, s), 2.22 ( 3H, s) , 4.45-4.65 (IK, m) , 5.30 
(1H, br s), 6.82 (2K, s) , 7. 0-7. 3 ( 8 H, m) 
APCI-MASS (m/ 2 ) : 461 (M+H + ) 

15 (7) 1-Benzyl-l- [4- ( 4-fluorophenoxy) benzyl ] -3- (2, 4, 6 - 

trimethylphenyl ) urea 

IR (KBr) : 3307, 3062, 3030, 2918, 1633, 1608, 1510, 

1497 cm ' 1 

NMR (CDCI 3 , 5) : 2.00 ( 6 H, s), 2.22 (3H, s) , 4.62 

20 ( 4H, s), 5.68 (1H, s), 6.82 (2H, s) , 6 . 9-7.1 ( 6 H, 

m) , 7.3-7.45 (7H, m) 

APCI-MASS (m/z) : 469 (M+H + ) 

( 8 ) 1-Pentyl-l- [ 4- ( 4-fluorophenoxy) benzyl ] -3- (2, 4 , 6 - 
25 trimethylphenyl) urea 

IR (KBr) : 3292, 2958, 2920, 2856, 1632, 1608, 

1498 cm ' 1 

NMR ( CDC1 3 , 6 ) : 0.90 (3H, t, J=o.3Hz), 1.25-1.45 

( 4H, m) , 1. 6-1.8 ( 2K, m) , 2.09 ( 6 H, s), 2.30 (3H, 

30 s), 3.39 (2H, t, J=7 . 4Hz ) , 4.55 (2K, s), 5.74 

(IK, br s), 6.84 (2K, s), 6 . 9-7.1 ( 6 H, m) , 7.30 

<2H, d, J=8.4Hz) 

APCI-MASS (m/z) : 449 (M+H + ) 



35 



(9) 1-Cyclohexyl-l- [4- (4-fluorophenoxy ) benzyl ] -3- (2, 4, 6- 
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trimethylphenyl ) urea 

IR (KBr) : 3296, 2956, 2922, 2890, 1624, 1520, 

1487 cm -1 

NMR ( CDCi - 1 , 5) • 1 *5—9 n / i nu % 

3 ° * 2 *° (10H, m) , ±.99 (6H, s), 2.22 

I3H, s), 4.25-4.45 (1H, ml, 4.4? < 2 H, s) , 5 54 

( 1 H, br »), 6.81 ( 2 H, s), 6 . 9 - 7 . I (6H , „) , 7.35 

(2H, d, J= 8 . 5 Hz) 

APCI-MASS (m/z) : 461 (M+H + ) 

( 10 ) 1 Cyclopen tyl-l- [ 4 - (4-fluorophenoxy) benzyl ] -3- ( 2 , 4 , 6 - 
trimethylphenyl ) urea 

IR (KBr) : 3400, 3304, 3074, 2933, 2850, 1657, 1608, 
1495 cm -1 

NMR <CDC1 3 , 6 ) : 1.5-1 . 8 and 2.0-2.15 ( 8 H, m) , 2.00 

(6H ' S) ' 2 * 22 (3H, s), 4.47 (2H, s) , 4. 7-4 . 9 (l K/ 

®)' 5 * 35 (1H ' br s) ' 6 * 82 <2H, s), 6 . 9-7.1 ( 6 H, 

m) , 7.33 (2H, d, J=8.5Hz) 

APCI-MASS (m/z) : 447 (M+H + ) 

(ID 1-Cycloheptyl-l- f 4- (4-fluorophenoxy) benzyl ] -3- (2 , 4 , 6 - 
trif luorophenyl ) urea 

IR (KBr) : 3284, 2929, 2858, 1633, 1612, 1516, 

1497 cm -1 

NMR (CDC1 3 , § ) •' 1. 4-2.1 (12H, m) , 4.25-4.45 (1 H , 

m>. 4.50 (2H, s), 5.58 (1H, s) , 6.55-6.7 < 2h -' m ; , 
6-9-7 . 1 ( 6 H, m), 7.25-7.4 (2H, m) 

APCI-MASS (m/z) : 487 (M+H + ) 

(12) 1 -Benzyl- 1 - [3- (pyrazol- 3 -yi ) benzyl ] - 3 - (2, 4 , 6 - 

trimethylphenyl ) urea 

IR (KBr) ; 3404, 3207, 3060, 3029, 2967, 2918, 2858, 

1635, 1608, 1510 cm’* 

NMR (DMSO-dg, 5) : 2.09 ( 6 H, s), 2.21 (3H, s), 4.57 

(2K, s), 6.0-6.05 (IK, m) , 6.84 (2H, s), 7.2-7 . 5 
(7H, m) , 7.65-7.8 (3K, m) , 7.87 (iu, S ), 12.89 



35 
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(1H, br) 

APCI-MASS (m/z) : 425 (M+H + ) 

(13) i-Benzyl-1- [3- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 

5 trifluorophenyl) urea 

IR (KBr ) : 3246, 1637, 1522 cm -1 

NMR (DMSO-dg, 6) : 4.54 (4H, s), 6.65 (1H, br s) , 

7. 2-7. 5 ( 4H, m) , 7.7-7. 9 (3H, m) , 8.47 (1H, br 

s), 12.90 and 13.34 (total 1R, br s) 

10 APCI-MASS (m/z) : 437 (M+H + ) 

(14) 1-Cycloheptyl-l- [3- (pyrazol-3-yl)benzyl]-3- (2, 4, 6- 
trif luorophenyl ) urea 

IR (KBr) : 3226, 3062, 2927, 2858, 1635, 1612, 

15 1518 cm - V 

NMR (DMSO-dg, 6) : 1.4-1. 9 (12H, m) , 4. 0-4. 2 (1H, m) , 
4.55 ( 2H, S), 6.63 (1H, d, J=1.9Hz), 7.15-7.5 

( 4H, m) , 7. 6-7. 8 (3H, m) , 8.10 (1H, br s) 

APCI-MASS (m/z) : 444 (M+H + ) 

20 

(15) 1-Cyclohexyl-l- [ 3- (pyrazoi-3-yl ) benzyl ] -3- (2, 4 , 6- 
trimethylphenyl ) urea 

IR (KBr) : 3226, 2929, 2856, 1635, 1608, 1510 cm -1 

NMR (DMSO-dg, 5) : 1.3-1. 8 (10H, m) , 2.08 (6K, s) , 

25 2.20 ( 3H, s), 4. 0-4. 2 (1H, m) , 4.57 (2H, s), 6.62 

(1H, br s), 6.83 (2H, s), 7.2-7.45 (2H, m) , 7.55- 

7.85 ( 3H, m) , 12.86 (1H, br s) 

APCI-MASS (m/z) : 417 (M+H + ) 

30 (16) 1-Cyclopentyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- (2, 4 , 6- 

trimethylphenyl) urea 

IR (KBr) : 3188, 2956, 2870, 1635, 1608, 1510 cm -1 

NMR (DMSO-dg, 5) : 1. 4-1.9 (12H, m) , 2.08 (6H, si, 
2.20 ( 3H, s), 4.45-4.6 (1H, m) , 4.56 (2H, s), 

35 6.63 (1H, br s), 6.83 (2H, s), 7.15-7.45 (2H, m) , 
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7.55-7.85 ( 5H, m) , 12.87 (1H, br s) 
APCI-MASS (m/z) : 403 (M+H + ) 



10 



( 17 ) 1-Cycloheptyl-l- ( 3 - d-Critylpyrazol- 4 -yi )benzylJ- 3 - 
(2,4, 6 -trimethylphenyl ) urea 

IR (KBr) : 3408, 3323, 3059, 3030, 2924, 285'6, 164 

1608, 1562 cm -1 

NMR ( DMSO*dc , 5) ; 1^—19 / i ou , . n . 

® ' ' i,H 1 * y «12H, m) , 2.00 ( 6 H, s), 

2.20 (3H, s), 4. 0-4. 2 (1H, m) , 4.48 (2H, s) , 6 

(2H, s), 7. 1-7. 5 (19H, m), 7.70 (IK, S ), 8.02 
(1H, s) 

APCI-MASS (m/ 2 ) : 673 (M+H + ) 



(18) 1-Cycloheptyl-l- ( 4 - ( l-tritylpyrazol-4-yi) benzyl J - 3 - 
(2,4, 6 -trimethylphenyl ) urea 

IR (KBr) : 3406, 3323, 3057, 3030, 2924, 2854, 164 

1568 cm - ^ 



(DMSO-d 6 , 


6 ) 


: 1.40-2.0 


f 12 H, m) 


2.20 ( 3H, 


s) 


, 4.05-4.25 


(1H, m) , 


6.83 (2H, 


s) 


, 7.05-7.15 


»'-H, m}-. 


8 . 2 K z ) , 


7. 


3-7.4 (11H, 


m) , 7.4 9 


J= 8 . 2Hz ) , 


7. 


78 ( 1H, s ) , 


8.07 ik 


■MASS (m/z) 


: 


673 (M+H + ) 





(19) 1-Cycloheptyl-l- [ 3 - ( l-methylpyra 2 ol- 4 -yl ) benzyl ] - 3 - 
(2^4, 6 - trzmethylphenyl ) urea 



IR (KBr) 


: 3408, 


2924, 2856, 1637, 1610, 


1497, 






1234 


crn - ^- 






NMR (CDC1 


3 / 5 ) : 


1.38-2.10 (12K, m) , 1.98 


( 6 H, 


S) , 


2.20 


(3H, s) 


' 3.95 ( 3H, s), 4.36—4.56 


(IH, 


m) , 


4 . 52 


(2H, s) 


, 5.48 (IK, s), 6.78 (2H, 


s) , 7 


.20 


7.52 


( 4H, m) 


, 7.62 (1H, s) , 7.7 5 (IK, 


s ) 




APCI-MASS 


(m/z) : 


445 (MtH + ) 







( 20 ) 1-Cycloheptyl-l- [3- (l-methylpyra2ol-3-yl) benzyl] - 3 - 
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(2, 4 , 6-trimethylphenyl) urea 
rap : 142-143°C 

IR (KBr) : 3346, 2924, 2854, 1630, 1502, 1246 cm -J - 

NMR (CDCI3, 55 : 1.35-2.10 (12H, m) , 1 . 97 (6H, s) , 

5 2.19 <3K, s), 3.95 (3H, s) , 4.38-4.58 (IK, m) , 

4.55 ( 2H, s), 5.49 (1H, s) , 6.53 (IK, d, 

J=2.2HZ), 6.77 (2H, si, 7.30-7.50 (3K, IP-), 7.65- 

7.88 ( 2K, n) 

APCI-MASS (m/z) : 445 (M+H + ) 

10 

(2i ) i-cvcloheptyl-1- [ 3- ( l-methylpyrazol-5-yl ) benzyl ] -3- 
(2,4, 6-trimethylphenyl ) urea 
mp : 171-172°C 

IR (KBr) : 3307, 2924, 2856, 1626, 1506, 1254 cm 

15 NMR (CDCI3, 6) : 1.38-2.10 (12H, m) , 2.0C (6H, s) , 

2.21 (3H, s), 3.89 (3H, s) , 4.30-4.50 (IK, m) , 

4.57 (2K, s) , 5.46 (1H, s), 6.29 (1H, d, 

J=1 . 9Hz ) , 6.80 (2H, s) , 7.25-7.56 (5K, m) 
APCI-MASS (m/z) : 445 (M+H + ) 

20 

(225 i-cycloheptyl-1- f 3- ( imidazol-4-yl ) benzyl ] -3- (2, 4, 6- 
t r imethyl phenyl ) urea 

IR (KBr) : 3140 (br) , 2924, 2556, 1635, 1608, 1497 cm 

NMR (DMSO-dg, 5) : 1.25-1.90 (12K, m) , 2.07 (6it, s,, 

25 2.20 (3H, s) , 4.07-4.27 (1H, m) , 4.52 (2H, s) , 

6.82 (2H, s) , 7.08-7.80 (7H, m) , 12.13, 12.53 

(total IK, each br) 

APCI-MASS (m/z) : 431 (M+K + ) 

30 (23) l-cycloheptyl-l- [4- (5-methyl-l, 3, 4-oxadiazol-2- 

yl) benzyl] -3- (2, 4, 6-trimethylphenyl) urea 

mp : 123-124-C 

IR (KBr) : 3319, 2924, 2856, 1622, 1500, 1243 cm -1 

NMR (CDC1 3 , 5) : 1.35-2.10 (12K, m) , 2.04 (6 .-:, s) , 
2.22 ( 3H, s), 2.62 (3K, s), 4.20-4.40 (IK, si). 



35 
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4.58 (2H, s), 5.58 (1H, s), 6.81 (2H, s) , 7.49- 

7.59 (2H, m) , 7.98-8.08 (2H, m) 

APCI-MASS (m/z) : 447 (m+H + ) 

<24) 1-Cycloheptyl-i- [4- (5-methyl-4H-l , 2 , 4-triazol-3- 
yl) benzyl) - 3 - ( 2 , 4 , 6 -trimethylphenyl ) urea 
nip ; 142-1 4 5°C 

IR (KBD : 2600-3700 <br) . 2924,, 2856, 1633, 16 08, 

1558, 1504, 1238 cnT 1 

< CDC1 -a, 5) ; 1 38*2 IS / 1 on , 

3 ■ L * JB ( 12H, m) , 1.90 ( 6 H, s), 

2.27 (3H, s), 2.16 (3H, s), 4.37-4.57 (i K , m) ’ 
5-59 (1H, s), 6.71 (2H, .). \ «- 

8.05-8.17 (2H, m) 

446 (M+H + ) 



4.58 ( 2H, s ) 

7 . 57 (2H, m) 
APCI-MASS (m/z ) : 



30 



35 



(25) l-Cycloheptyl-l- ( 4-<4-b e nzyl-5-methyl-4H-l,2 ^ 

triazol-3-yl} benzyl] -3- ( 2 , 4 , 6 -trimethylphenyl) urea 
mp : 193-1 94 "C 

IR (KBr) 3296, 2924, 2856, 1626, 1506, 1252, 

847 cm ' 1 

NMR (CDCI 3 , 5) : 1-35-2.05 (12H, m) , 2.00 ( 6 K, s) , 

2.21 (3H, s), 2.39 (3K, s), 4.2 0-4.40 (l K , m) ’ 

4-55 (2H, s), 5.15 (2H, s), 5.43 (1H, S ), 6 .80 

12 H, S)/ ^ * 90-7 . 05 (2H, m) , 7.30-7.60 (7K, m) 

APCI-MASS (m/z) : 536 (M+H + ) 

(26) 1-Cycloheptyl-l- ( 3 - ( 2 -methyi- 2 H-tetrazol- 5 -yl , benzyl , 
3- ( 2 , 4 , 6 -trlmethylphenyl) urea 
mp : 175-176®C 

IR (KBr) : 3327, 2922, 2856, 1628, 1500, 1255 cm ' 1 

NMR (DMSO-d 6 , 6 ) : 1.30-1.90 (12H, m) , 2.09 ( 6 K, S ), 

2-20 (3H, S ), 4.12-4.30 (IK, m) , 4.42 (3H, s)/' 
4.59 (2H, s), 6.83 (2H, s), 7.40-7.65 (3K, m) , 
7.85-7.95 (1H, m) , 8.06 (1H, s) 

APCI-MASS (m/z) : 447 (M+H + ) 
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(27) 1-Cycloheptyl-l- [3- (l-methyl-lH-tetrazol-5-yl) benzyl] 
3- { 2 , 4 , 6 -trimethylphenyl ) urea 



mp : 171- 


173°C 








IR (KBr) : 


3323, 


2924, 


2854, 1626, 1502, 


1444, 




1254 


cm“l 






NMR (DMSO- 


dg, 6 ) 


: 1.40-1.90 ( 12H, m) , 2. 


06 ( 6 H, s) , 


2.20 


( 3H, s) 


, 4.16 


( 3H, s), 4.10-4.28 


(1H, m). 


4.59 


( 2H, s) 


, 6.83 


(2H, s), 7.54-7.80 


( 5H, m) 


APCI-MASS 


(m/z) : 


447 


(M+H + ) 





10 

(28) 1-Cycloheptyl-l- [4- (1,2, 4-lH-triazol-l-yl)benzyl]-3- 
( 2 , 4 , 6 -trimethylphenyl ) urea 

IR (KBr.) : 3310, 2924, 2856, 1639, 1518, 1277, 

1147 cm -1 



15 


NMR (CDC1 : 


5 , 6 ) 


: 


1.40-2.10 


( 12H, 


m) , 


2 . 


.07 


( 6 H, 


s) 




2.22 


( 3H, 


s) , 


4.20-4 . 40 


(1H, 


m) , 


4. 


.58 


( 2H, 


s) 




5.49 


(1H, 


s) , 


6.82 (2K, 


s) , 


7.50- 


-7. 


. 60 


(2H, 


m) 




7.64- 


•7.74 


( 2H 


, m) , 8.11 


( 1 H, 


s) , 


8 . 


.55 


(1H, 


s) 



APCI-MASS (m/z) : 432 (M+H + ) 

20 

(29) 1-Cycloheptyl-l- [4- (1, 2, 3-lH-triazol-l-yl) benzyl ] -3- 
( 2 , 4 , 6 - trimethylphenyl ) urea 



IR (KBr) : 


3331, 2924, 2856 


, 1637, 1498, 


1319, 


1234 




1034 cm - ^ 








NMR (CDCI 3 


, 6 ) 


: 1.40-2.10 


( 12H, m) , 2.07 


( 6 H, 


•s) , 


2.22 


( 3H, 


s), 4.20-4.38 


(1H, m) , 4 . 60 


( 2H, 


s) , 


5.55 


(1H, 


s), 6.83 (2H, 


s), 7.52-7.61 


( 2 H, 


m) , 


0 

1 


7.80 


( 2H, m) , 7.86 


(1H, s) , 8.00 


( 1 H, 


s ) 


APCI-MASS 


(m/z) 


: 432 (M+H + 


) 







30 

(30) 1-Cycloheptyl-l- [4- (2H-1, 2, 3- tr ia zol-2-yl ) benzyl ] -3- 
( 2 , 4 , 6 -trimethylphenyl) urea 
mp : 157-158'C 

IR (KBr) : 3311, 2924, 2856, 1626, 1512, 1255, 955, 

847 cm -1 
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NMR (CDCi 3 , 5) : 1.40-2.10 (12H, m) , 2.04 ( 6 H, s) 

l' 21 ,3H ' S1 - ‘“•25-4.45 UH. m), 4.57 ,2H, s, , 

, <1H ' 6 ' 81 <2H ' =>' 7.48-7.58 (2H, m) , 

•82 (2H, s), 8.04-8.14 (2H, m) 

APCI-MASS (m/z) : 432 (m+h + ) 

C31) /o C f C «° hePtyl ~ 1 ~ H ~ M " Inethylpipera 2 in- l-y 1 ) benzyl j - 3 - 
(2 ' 4 ' 6 -trimethylphenyl ) urea 

15 (KBr, : 3390. 3335, 2925, 2855, 2795. 2360, 1645, 

1610/ 1515 cm ^ 

NM5 (DMSO-d 6 , 5, : 1.3-1. 9 (12H, „, , 2 .05 , 6 H. s), 

2-20 , 6 H, 3 ), 2. 4-2. 5 ,4H, ml , 3.05-3.15 ,4H. „, , 

4 . 0-4 2 (1H, b). 4.39 (2H, 3), 6.82 (2H, 3, . 6.88 

' d, J- 8 . 5 H 2 ), 7.16 (2H, d, J- 8 . 5Hz), 7 34 
UH, br s) 

APCI-MASS (m/z) : 463 (m+H + ) 

(32) 3 - Cycloheptyl-l- [4- (4-methylsulfonylaminophenyl ) - 

benzyl] 3- (2, 4, 6 -trimethylphenyl) urea 

IR (KBr) : 3400, 3340, 2975, 2925. 2860, 1640. 

1500 cm~l 

NMR (DMSO-dg, 5) : 1.3-1. 9 (12H, „, , 2.08 , 6 :--. 3 , 

2.20 (3H, 3), 3.01 ( 3H, 3), 4. 1-4.3 (1H, , 4.53 

<2H, S), 6.83 (2H, s), 7.27 (2H, d, 0=8. 4Hz), 

7-37 (2H ' d - 0=8 . 4Hz ) , 7.53 (1H, br a), 7.55-7.7 
MH, m) , 9.82 ( 1 H, s) 

APCI-MASS (m/z) : 534 (M+H + ) 

( 33 ) 1-Cycloheptyl-l- [ 4 - [ 2 - (l-trityl-lH-tetrazoi- 5 - 
y l ) Phenyl ] benzyl 1 -3- (2, 4 , 6 -trimethylphenyl ) urea 
IR (KBr, : 3407, 3058, 3026. 2924, 2856, 1647, 1608 

1493 cm -1 

NMR (DMSO— d 6 , 6 ) : 1.4-1 . 8 ( 12H, m) , 2.04 

2.20 ( 3H, s) f 4.05-4.25 (1H, m) , 4.48 \ 2 H, s) ' 

6.83 (2H, S), 7.04 (2K, d, J= 7 .9Hz), 7.23 (2H, d. 



1647, 


1608, 


1 ( 6H, 


s) , 


(2H, 


s) , 


7.23 


(2H, d 
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J=7.9Hz), 7. 5-7 . 8 (5H, m) 

FAB -MASS (m/z) : 751 (M+H + ) 

(34) 1-Cycloheptyl-l- [4- (N-benzoylsulf amoyl ) benzyl ] -3- 

5 (2, 4, 6 -trimethylphenyl ) urea 

IR (KBr ) : 3415, 3361, 2924, 2858, 1632, 1593, 

1549 cm " 1 

NMR (DMSO-dg, 6 ) : 1. 4-2.0 (12H, m) , 2.07 ( 6 H,- s), 

2.20 ( 3H, s), 4. 1-4. 3 (1H, m) , 4.51 (2H, s) , 6.81 

10 ( 2H, s), 7. 2-7. 4 (5H, m) , 7.53 (1H, br s) , 7.76 

(2H, d, J= 8 . 0Hz ) , 7.88 (2H, d, J=8.0Hz) 

APCI-MASS (m/z) : 548 (M+H + ) 

(35) 1-Cycloheptyl-l- [4- (N-phenylsulfonylcarbamoyl ) benzyl ] - 

15 3- (2, 4, 6 -trimethylphenyl) urea 

IR (KBr) : 3380, 3290, 3055, 2920, 2855-, 1690, 1625, 

1610, 1505 cm " 1 

NMR (DMSO-d 6 , 6 ) : 1.3-1 . 8 (12H, m) , 2.07 ( 6 H, s), 

2.21 ( 3H, s), 4.1-4.25 (1H, m) , 4.53 (2H, s) , 

20 6.83 ( 2H, s), 7.38 (2H, d, J=8.2Hz), 7.65-7.8 

(4H, m), 7.82 (2H, d, J=S.2Hz), 8.00 (2H, d, 

J=6.7HZ) 

APCI-MASS (m/z) : 548 (M+H + ) 

25 (36) 1-Cycloheptyl-l- [4- ( 3-pyridylmethyl ) benzyl ] -3- (2, 4, 6 - 

trimethylphenyl ) urea 

IR (KBr) : 3412, 3304, 3028, 2920, 2854, 1626, 

1502 cm ” 1 

NMR (CDCI 3 , 6 ) : 1. 4-2.1 (12H, m) , 1.95 ( 6 H, s), 2.21 

30 ( 3H, s), 3.98 (2H, s) , 4.35-4.55 (IK, m) , 4.48 

(2H, s), 5.42 (1H, s 5 , 6.79 (2H, s) , 7. IS (2K, d, 

J=7 . 7Hz ) , 7.15-7.25 (1H, m) , 7.35 (2K, d, 

J=7.7Hz), 7. 4-7. 5 (1H, m) , 8 . 4-8. 5 (2K, m) 
APCI-MASS (m/z) : 456 (M+H + ) 
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(37; 1-Cycloheptyl-l- ( 4 - M -pyridylmethyl) benzyl ] - 3 - (2,4,6- 
trimethylphenyl) urea 

IR <KBr) 1 340e ' 3304 ' 3 “4. 2922, 2856, 1632, 1605, 

1512 cm " 1 

^®^R (CDC1-3, 5) ; 1 4 — 2 * ( i op _ - . . 

- 4 Z -~ (12h ' a) , 1.95 ( 6 K, s), 2.21 

(3H/ S) ' 3 ' 96 {2K ' s; ' ^-35-4.5 (1H, a,, 4. 48 

(2rf, a), 5.42 (IK, S }, 6.79 (2H, S ), 7.C9 (2H, 

dd, J- 6 . 0 , 1.6Hz), 7.20 (2H, d, J=8.1Hz), 7.37 

(2H, d, J-8.1HZ), 8.49 (2H, dd, J-6.0, 1.6Hz) 
APCI-MASS (m/z) : 456 (H^H + ) 

(38) 1 -Cycloheptyl-i - { 3-benzyibenzyl )-3-(2,4, 6 - 
trimethylphenyl) urea 

Sn'wcii 5) 23 ' c 9 r^ 285 f' J 626 ' 1506 “‘ 1 

3 J - 4 2 -° U2 ~" »l. 1-35 ( 6 H, s), 2.21 

<3H, s)„ 3.97 (2K, »>, 4.46 (2H, s), 4. 3-4. 5 (i H , 

5 ' 42 (1H ' s) - 6 - 73 <2H, s), 7.1-7.35 |9H, 
Ap CI-MASS (m/z) : 455 (m+H + ) 

( 39 ) 1-Cycloheptyl-i- [ 4 - (pyrazol-l-yimethyl ) benzyl) -3- 
(2,4, 6 - trimethylphenyl ) urea 
150-151 °C 



ms 



IR (KBr) 



3307, 2922, 2856, 1628, 1508, 1250, 
750 cm -1 



NMR (CDCI 3 , .5) : 1.38-2.05 (12H, m) , 1.97 ( 6 H, s) 
2.21 (3H, s), 4.30-4.45 (IH, m) , 4.49 (2H, s ) ' 
=•32 (2H, s), 5.39 (IH, s), 6.28 (IH, dd, J=2 0 
2.0Hz), 6.79 (2H, s), 7.15-7.28 (2K, m) , 7.32- 
7-42 (3H, m), 7.55 (IH, d, J=2.0Hz) 

AP Cl— MASS (m/z) : 445 (m+xj+j 

HO) 7 -Cy c 3ohepc y i-l- f 4 - ( iraidazol-l-vlpethyl ) benzyl ; - 3 - 
( 2 , 4 , 6 — tr line thy 1 phenyl ) urea 

IR (KBr) : 3329 (br) , 2924, 2856, 1637, 1504, i 934 

849, 735 cm " 1 
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NMR (CDC1 


3 , 6) 


: 


1.35-: 


2.05 


( 12H, m) , 


1.99 


( 6H, 


• s) , 


2.21 


( 3H, 


s) , 


4.25- 


-4.45 


(1H, m) , 


4.51 


(2H, 


s) , 


5.12 


(2H, 


s) , 


5.40 


(1H, 


s) , 6.80 


(2K, 


s) , 


6.89 


<1H, 


s) , 


7.10 


(1H, 


s) , 


7.13-7.23 


(2H, 


m) , 


7.35- 


7.45 


(2H, 


m) , 


7.61 


(1H, 


s) 









APCI-MASS (m/z) : 445 (M+H + ) 



(41) 1-Cycloheptyl-l- [ (6-hydroxy-2, 5, 7, 8-tetramethyl- 
chroman-2-yl) methyl] -3- (2,4, 6-trimethylphenyl ) urea 

10 IR (KBr ) : 3313, 2924, 2858, 1740, 1643, 1610, 

1510 cm -1 

NMR (DMSO-dg, 6) : 1.15 (3H, s) , 1. 3-2.1 (16H, m) , 

2.55-2.65 (1H, m) , 1.92 (3H, s) , 1.99 (3H, s), 
2.02 ( 6H, s), 2.03 (3H, s), 2.21 (3H, s), 3.53 
15 ( 2H, br s), 6.83 (2H, s), 7.44 (1H, br s) 

APCI-MASS (m/z) : 493 (M+H + ) 

( 42 ) 1-Cycloheptyl-l- [4- [N- (3, 5-di-tert-butyl-4 - 
hydroxyphenyl ) carbamoyl ] benzyl ] -3- (2 , 4 , 6- 

20 trimethylphenyl ) urea 

IR (KBr) : 3639, 3417, 3321, 2951, 2924, 2860, 1643, 

1610, 1502 cm -1 

NMR (DMSO-d 6 , 6) : 1.39 (18H, s), 1.4-1. 9 (12H, m), 

2.10 ( 6H, s), 2.21 ( 3H, s) , 4. 1-4.3 (1H, m) , 4.57 

25 ( 2H, s'), 6.78 (1H, s), 6.85 (2H, s) , 7.41 (2H, d, 

J=8 . 3Hz ) , 7.90 ( 2H, d, J=8.3Hz), 7.44 (2H, s), 

7.59 (1H, br s), 9.87 (1H, br s) 

APCI-MASS (m/z) : 612 (M+H + ) 

30 (43) 1-Cycloheptyl-l- [4- [N- (4-fluorophenyi ) carbamoyl ] - 

benzyl ] -3- (2, 4 , 6-trimethylphenyl ) urea 
IR (KBr) : 3280, 2926, 2856, 1643, 1610, 1549, 

1508 cm - l 

NMR ( DMSO-dg, 6) : 1.4-1. 9 (12H, m) , 2.11 (6H, s), 

2.21 ( 3H, s), 4. 1-4. 3 (1H, m) , 4.57 (2H, s), 6.85 
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(2H, s), 7.15-7.3 (2H, m) , 7.43 <2H, d, J=8.2Hz), 
7.64 (1H, br s), 7.75-7.85 (2H, a), 7.90 (2H, d, 
J-8.2HZ), 10.22 (1H, s) 

APCI-MASS (m/z) : 502 (M+H + ) 

(44) 1-Cycloheptyl-l- [4- [N- (4-fluorophenyl ) - n- 

methylcarbamoyl] benzyl) -3- (2, 4, 6-trimethylphenyl, urea 
IR (KBr ) : 3321, 2951, 2923, 2860, 1638, 1606 cm" 1 

NMR (DMSO-dg, 6) : 1.4-1. 8 (12K, m) , 2.01 (6H, s) , 

2.20 (3H, s), 3.30 (3H, S ), 4. 0-4. 2 (1H, m) , 4.42 

(2H, s), 6.82 ( 2H, s), 7.05-7.3 (8H, m) , 7.47 

(1H, br s) 

APCI-MASS (m/z) : 516 (M+H + ) 

(45) l-Cycloheptyl-l-[4-((2,4-dioxothiazolidin-5- 

yl ) methyl Jbenzyl 1 -3- (2, 4 , 6-trimethylphenyl ) urea 
IR (KBr) ; 2931, 2858, 2765, 1753, 1709, 1689, 1606, 

1632, 1564, 1535, 1502, 1481 cm" 1 
NMR (DMSO-dg, 6) : 1. 4-2.1 (12H, m) , 2 . 05 (6H, s), 

2.20 (3H, s), 3. 0-3.2 (1H, m) , 3.3-3.45 (1H, m) , 

4. 0-4. 2 (1H, m) , 4.47 (2K, s), 4.85-5.0 (1H, m) , 
o.82 (2H, s), 7.19 (2H, d, J=8.2Hz), 7.25 (2K, d, 

J=8.2Hz), 7.44 (1H, br s), 12.3 (1H, br) 

APCI-MASS (m/z) : 494 (M+H + ) 

(46) 1-Cycloheptyl-l- [4- [ (2, 4-dioxothiazolidin-5- 

ylidene) methyl] benzyl ] -3- (2, 4 , 6-trimethylphenyl) urea 
IR (KBr) : 3410, 3122, 2924, 2958, 2758, 1743, 1707, 

1603, 1504 cm -1 

1.4-1. 9 (12H, m) , 2.08 (6H, s), 

!.l-4.3 (1H, m) , 4.54 (2H, s), 6.84 

2H, d, J=8.3Hz), 7.56 (2H, d, 

(1H, br s), 7.77 (1H, s), 12.60 



492 (M+H + ) 



( DMSO 


~ d 6' 


6) : 


2.21 


( 3H, 


s) , 


( 2H, 


s) , 


7.44 


J=8 . 3Hz ) , 


7.61 


(1H, 


br) 




•MASS 


(m/z 


) : 
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(47) l-Cycloheptyl-1- [4- (2-cyanophenyl) benzyl] -3- (2,4,6- 
rrimethylphenyl ) urea 



IR 


(KEr) : 


3410, 


3330, 2925, 2855, 


2225, 1640, 1610, 






1500 


cm”* 




NMR 


(CDC1 3 , 


0 ) : 


1.5-1. 8 ( 12H, m) , 


2.02 <cH, s), 2.21 



{ 3H, s), 4.35-4.55 (IK, m) , 4.58 (2K, s), 5.49 



(1H, s), 6.80 ( 2K, s), 7. 4-7. 8 (8H, n) 

APCI-MASS (m/z) : 466 (M+H + ) 



10 Example. 21 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14, 15, 

16 or 17. , 

15 (1) l-Cycloheptyl-1- [4- (4 '-chlorophenoxy)benzy!]-3- [2, 4- 

bis (methyl thio) -6-methylpyridin-3-yi ] urea 
IR (KEr) : 3371, 2924, 2856, 1662, 1589, 1564, 1506, 
1485 cm - - 

NMR (DMSO-g 6 , 5) : 1.35-1.9 (12H, m) , 2.39 <6K, s), 

20 2.44 { 3H, s), 4. 0-4. 2 (IK, ir.) , -4.46 (2H, s) , 6.86 

(IK, s'),' 6.95-7.1 ( 4H, m) , 7.35-7.5 (4K, m) , 7.84 

(1H, br s) 

APCI-MASS (m/z) : 556 (M+H"’’ ) 

25 (2) l-Cycloheptyl-1- [4- ( 4-f iuorophenoxy ) benzyl] -3- [2, 4- 

bis (methyl thio) -6-methvlpyridin-3-yi ] urea 
IR (KBr) : 3313, 2955, 2924, 2872, 1655, 1564, 

1497 cm _i 

NMR (DMSO-dg, 6) : 1.4-1. 9 (8H, m) , 2.39 (6H, s), 



3C 


2.44 


( 3K, s). 


4. 3-4. 5 (1H, 


m) , 4.47 


( 2K, 


s) , 


5.86 




(1H, 


s) , 6.9- 


7 . 1 ( 4H, m) , 


7 .15-7 . 35 


<4K, 


n) , 


7 .SI 




(1H, 


S) 














APCI-MASS 


(m/z) : 


512 (M+rT) 











(3) l-Cvcloheptyl-l- ( 3-phenoxybenzyl ) -3- [2, 4- 
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bis (methylthio) - 6 -methylpyridin- 3 -yl ] urea 
IR (K3r) : 3294, 2924, 2S54, 1740, 1635, 1562, 

14 33 cir.~- 

NMR (DMSO-dg, 6 ) : 1. 3-2.0 (12H, m) , 2.32 ( 6 H, s,', 

2-43 (3H, a;, 4. 0-4. 2 (IK, m) , 4.47 (2H, s), 6.83 
(IK, s) , 6.9-7.45 ( 9H , a), 7.84 (IK, br s) 
APCI-MASS (m/z) : 522 (M+H + 5 

(4/ i-Cycloheptyl-i- [3- ( 4-f luorophenoxy) benzyl] - 3 - [2, 4 - 
bis (methylthio) - 6 -methy!pyridin- 3 -yl ] u»-ea 

is (KBr) : 3332, 3066, 2325, 28S6, 1664, 1608, 1564, 

1497 cm -1 

NMR (CDCI 3 , 5) : 1.45-2.05 (12K, a) , 2.34 (3H, S ) , 

2-45 ( 6 H, s), 4.15-4.4 (1H, a), 4.54 (2K, s) , 7 
5.46 (IK, S ), 6.58 (IK, s), 6.85-7.4 ( 8 H, m) 

( 5 ) 1 - (4-Dimethylaminobenzyl ) - 1 - [ 3 - (pyrazol- 3 -yl) benzyl ] - 
f 4 , 6 — trif luorophenyl ) urea 

IR (KBr) : 2600-3650 (br) , 1635, 1614, 1522, 1448, 

1352 cm -1 

NMR (DMSO-dg , 6 ) : 2.83 ( 6 H, s) , 4.38 (2H, s), 4.47 

(2H, s), 6.55-6.77 (3H/ a) , 7.08-7.83 (9K, E ; , 

8.39 (1H, S ), 12.89, 13.33 (total 1H, each br) 

&PCI-MASS (m/z) : 480 (M+H + ) 

( 6 ) 1 - ( 2 , 3 , 5 , 6 -Tetrahydro- 4 H-pvran- 4 -yl ) ( 4 - 
f luorophenoxy) benzyl ] -3- f2, 4-bis (methylthio) - 6 - 
methylpyridin-3-yl ] urea 

IS (KBr) : 3294, 3064, 2956, 2926, 2848, 16SS, 1562, 

1497 cm -1 

NMR (DMSO-dg, 5) : 1.55-1.85 (4H, m) , 2.40 ( 6 K, s), 

2.45 (3K, s), 3. 3-3. 5 (2K, a), 3. 8-3 . 9 (2H, E ; * 

4. 1-4. 3 ( 1 H, a), 4.51 (2H, s), 6.87 < iH , s), 6 ! 9 - 
7 *4 ( 8 K, m) , 7.98 (IH, br s) 
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(7) 1- (2-Phenylethyl) -1- [4- (4-f luorophenoxy) benzyl] -3- 
[2, 4-bis (methyl thio) -6-methylpyridin-3-yl] urea 



IR 


(KBr) : 


3294, 


3062, 


3026, 


2924, 1655, 


1562, 






1497 


cm" 1 








NMR 


(CDC1 3 , 


6) : 


2.40 


( 3H, s) 


, 2.48 (3H, 


s), 2.51 



(3H, s), 3.01 (2H, t, J=7 . 8Hz ) , 3.61 (2H, t, 

J=7 . 8Hz ) , 4.43 (2H, s) , 5.65 (1H, br s) , 6.64 

(1H, s), 6. 9-7.1 ( 6H, m), 7.2-7.35 (7H, m) 

APCI— MASS (m/z) : 548 (M+H + ) 

10 

(8) 1- (2-Ethoxyethyl) -1- [4- ( 4-f luorophenoxy) benzyl ] -3- 
[2, 4-bis (methyl thio) -6-methylpyridin-3-yl] urea 

IR (KBr ) : 3298, 3063, 2976, 2926, 2881, 2856, 1664, 

1562, 1495 cm -1 

15 NMR (DMSO-d 6 , 5) : 1.12 (3H, t, J=6.9Hz), 2.40 (6H, 

s), 2.45 ( 3H, s) , 3.46 (2H, q, J=6.9Hz), 3.4-3.65 
(4H, m) , 4.54 (2H, s) , 6.87 (1H, s), 6.93-7.4 
(8H, m) , 7.9 (1H, br s) 

APCI -MASS (m/z) : 516 (M+H + ) 

20 

(9) 1-Benzyl-l- ( 3-phenoxybenzyl ) -3- [2, 4-bis (methylthio) -€- 
methylpyridin-3-yl ] urea 





IR 


(KBr) : 3404, 


3032, 2997, 2922, 


1668, 1610, 1562 






1500, 


1452 cm" 1 




25 


NMR 


(DMSO-d 6 , 6) 


: 2.35 ( 6H, s) , 2 


-43 ( 3H, s), 4.44 



(2H, s ) , 4.47 (2H, s) , 6.86 (1H, s), 6.9-7.45 



(14H, m) , 8.24 (1H, br s) 

APCI -MASS (m/z) : 516 (M+H + ) 

30 ( 10 ) 1-Benzyl-l- [3- (4-f luorophenoxy) benzyl ] -3- [ 2 , 4- 

bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3298, 3062, 3028, 2922, 1662, 1564, 

1498 cm" 1 

NMR (CDC1 3 , 5) : 2.36 (3H, s) , 2.46 ( 6 H, s), 4.61 
35 ( 2H, s), 4.62 (2H, s) , 5.66 (1H, s), 6.85-7.4 
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<13H, m) 

APCI-MASS (m/z) : 534 (M+H + ) 

(11) 1-Cycloheptyl-i- [ 3- (pyrazol-3-yl ) benzyl ] - 3 - [ 2 , 4 - 
bis (methyl thio) - 6 -methylpyridin- 3 -yl ) urea 

IR (KBr) : 3211, 3061, 2924, 2856, 1643, 1564, 1531, 

1485 cm -1 

NMR (DMSO-d 6 , 6) : 1.4-1. 9 (12H, m) , 2.39 (6H, s) , 

2-45 (3H, s), 4. 0-4. 2 (1H, m) , 4.52 (2H, s), 6.6- 

6.7 (1H, in) , 6.86 (1H, s) , 7.2-7 . 9 (6H , m) , 12.85 

(1H, br s) 

APCI-MASS (m/z) : 496 (M+H + ) 

( 12 ) 1 -Benzyl-i- [3- ( l-methylpyrazol-3-yl ) benzyl J - 3 - ( 2 , 4 - 
bi s (methyl thio) - 6 -methylpyridin- 3 -yl] urea 
mp : 1 65-1 66°C 

IR (KBr) ; 3280, 2922, 1643, 1562, 1500, 1435 cm' 1 

NMR (CDC1 3 , 6) : 2.36 (3H, s), 2.46 (6H, s), 3.95 

(3H, s), 4.66 ( 4H, s) , 5.70 (1H, s), 6.57 (i K , d, 

J=2 . 3Hz ) , 6.61 (1H, s), 7.22-7.45 (8H, m) , 7.72- 
7.80 ( 2H, m) 

FAB-MASS (m/z) : 504 (M+H + ) 

(13) 1-Benzyl-l- [ 3 - (l-methylpyrazol-5-yl ) benzyl ) - 3 - [ 2 , 4 - 
bis (methyl thio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3280, 2922, 1649, 1562, 1500, 1431 , 

1390 cm"^ 

NMR (CDC1 3 , 6) : 2.35 (3H, s) , 2.45 (3H, s), 2.46 

(3H, s), 3.88 ( 3H, s), 4.64 (2H, s), 4.71 (2H, 
s), 5.70 (1H, s), 6.32 (1H, d, J=1.9Hz), 6.61 
(1H, s) , 7.20-7.55 (10H, m) 

FAB-MASS (m/z) : 504 (M+H + ) 

(14) 1-Benzyl-l- [4- ( l-methylpyrazol-3-yl ) benzyl ]— 3— [2, 4 — 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
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IR (KBr) : 


3305, 2922, 
1227 cm' 1 


1659, 1564, 1489, 


1338, 




NMR (CDC1 3 


, 6) 


: 2.38 


(3H, s), 2.47 ( 3H, 


s), 2.49 




( 3H, 


s) , 


3.96 ( 3H, 


S), 4.63 ( 4H, s). 


5.71 (IK 


5 


S) , 6 


.54 


(1H, d, J’ 


=2 . 3Hz ) , 6.62 (1H, 


S), 7.25 



7.47 { 8H, m) , 7.75-7.85 (2H, m) 

APCI-MASS (m/z) : 504 (M+H + ) 



(15) 1-Benzyl-l- [4- ( l-methylpyrazol-5-yl ) benzyl] -3- [2, 4- 
10 bis (methylthio) -6-methylpyridin-3-yl] urea 

IR (KBr ) : 3286, 2922, 1657, 1562, 1495, 1389 cnT 1 





NMR (CDC1 3 , 6) 


: 2.40 


( 3K, 


S), 2.47 


(3H, s) , 2.49 




( 3H, s). 


3.90 ( 3H, 


s) , 


4.66 ( 2H, 


s), 4.69 (2H, 




s) , 5.71 


(1H, s). 


6.31 


(IK, d, J- 


=1 . SHz) , 6.63 


15 


(1H, s). 


7.25-7.51 


(9H, 


m) , 7.52 


(1H, d, J=1.9Kz) 



APCI-MASS (m/z) : 504 (M+H + ) 



(16) 1-Benzyl-l- [4- (pyrazol-3-yl)benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl]urea 

20 mp : 150-152°C 

IR (KBr) : 3400, 3215, 2922, 1649, 1560, 1467, 

1228 cm -1 

NMR (DMSO-d 6 , 6) : 2.44 (6H, s), 2.47 (3H, s) , 4.46 

( 4H, s), 6.72 (1H, s), 6.90 (1H, s), 7.22-7.9C 
25 (10H, m) , 8.30 (1H, s) , 12.87, 13.27 (total IK, 

each br) 

APCI-MASS (m/z) : 490 (M+H + ) 

(17) 1-Cycloheptyl-l- [ 4- (pyrazoi-3-yl ) benzyl ] — 3— [2,4 — 

30 bis (methylthio) -6-methvlpyridin-3-yl] urea 

mp : 17 4-17 5°C 

IR (KBr) : 2690-3700 (br) , 2924, 2856, 1637, 

1564, 1484, 1340, 1207, 804 cm' 1 

NMR (DMSO-d 6 , 6) : 1.30-1. 90 (12H, m) , 2.41 (6H, s), 

35 2.45 ( 3H, s), 3.95-4.15 (IK, m) , 4.49 (2K, s) , 
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iVsV'r; s,< 6 - 8S ,1H ' s> ' 7 - 32 -- 7 - 93 <«• »>. 

12.80, 13.19 (total 1H, each br) 

APCI-MASS (m/ 2 ) : 495 (j*+H + ) 

(3- (pyrazol-3-yl ) benzyl , - 3 - ,2. 4 - 
IS (methylthio) “ 6 -methylpyridin- 3 -yl j urea 
rap : 170- 173 °C 

IR (KBr) : 3394 , 3250. 3101, 2920, 1664, 1562, 1463 

1223 cm-1 ' 

“ ‘“®°' d6 ' S> : 2 '« ,6H ' =>'.2-47 (3H, s). 3.75 

< H, S), 4.41 (2H, a). 4.45 (2H, si. 6.67 (1H, br 

' ' 6 - 6B - 7 - 03 (3H, mi, 7.13-7.90 (7H, m) , e .27 

T ' S> ' 12 ' 89 ' 13 -30 (total 1H, each brl 
APCI-MASS (m/ 2 ) : 520 (M+H + ) 

119) 1- ( 4 -Fluoroben 2 yl) - 1- ( 3 _ (pyrazol-3-yl) benzyl J-3- [2 , 4 - 
IS methylthio) -6-methylpyridin-3-yl) U rea 

m P • 166-1 6 8 °C 

IR (KBr) : 3390, 3257, 2920, 1653, 1562, 1489 

1227 cm -1 

NMR (DMSO-d,- , 6 ) * ? ao ( «i 

6 ' O) . 2.42 6H, s ), 2.46 (3H, s), 4.47 

(2H, s), 4.49 (2H, s), 6.66 (1H, d, J=2.0Hz), 

•90 (1H, s), 7.12-7.45 (6H, m) , 7.60-7.90 ( 3 K 

PI- e.30 (1H, s), 12.89, 13.30 (total 1H, each’ 
br) 

APCI-MASS (m/z) : 508 (M+H + ) 

< 2 °) 3 - ( <- 9 i "'«hyl^lnobenzyl)-l-r3- ( pyrazol-3-yl lb e n2y; ,- 

3- 4-bis (methylthio) - 6 -nethylp yr idin- 3 -yl ) urea 
rap : 185-1 88 °C 

IR (KBr) : 3236, 2922, 1633, 1612, 1524, 1487, 1338, 

1219 cm - * 

NMR ( DMSO- d g , 6) : 2.42 (6H, s), 2.47 ( 3H , a), 2.85 

I6H, S), 4.35 (2H, br s) , 4.42 (2H, br s), 6 60- 
6 -76 (3H, m), 6.90 (IK, s) , 7.10-7.90 (7H, m) , 



35 




WO 96/10559 



PCT/JP95/01982 



- 194 - 

8.23 (1H, s) , 12.89, 13.30 (total 1H, each br) 
APCI-MASS (m/2) : 533 (M+H + ) 

(21 ) 1 -Benz y 1-1- [4- ( l-methylpyrazol-4-yl ) benzyl] -3- [2, 4- 

5 bis (methylthio) -6-methylpyridin-3-yl] urea 

mp : . 224-225°C 

IR (KBr ) : 3217, 2922, 1655, 1566, 1498, 1456, 1228, 

806 cm”* 

NMR (DMSO-dg, 6) : 2.43 (6H, s) , 2.47 (3K, s) , 3.86 

10 ( 3H, s), 4.30-4.50 (4H, m) , 6.90 (1H, s), 7.20- 

7.40 (7H, m), 7.50-7.60 (2H, m) , 7.86 (1H, s) , 
8.13 (1H, s), 8.28 (1H, s) 

APCI-MASS (m/z) : 504 (M+H + ) 

(22) 1-Cycloheptyl-l- [4- (l-methylpyrazol-4-yl) benzyl] -3- 

[2, 4-bis (methylthio) -6-methylpyridin-3-yl] urea 
mp : 247-248°C 

IR (KBr) : 3188, 2922, 2854, 1641, 1564, 1491, 

1213 cm” * 

NMR (DMSO-dg, 5) : 1.30-1.90 (12H, m) , 2.40 (6H, s), 

2.45 ( 3H, s), 3.85 (3H, s) , 3.90-4.15 (IK, m) , 

4.45 ( 2H, s), 6.86 (1H, s), 7.28-7.38 (2H, m) , 

7.43-7.54 ( 2H, m) , 7.83 (1H, s) , 7.85 (1H, br s), 

8.10 (1H, s) 

APCI-MASS (m/z) : 510 (M+H + ) 

(23) 1 -Benzyl- 1- [3- (imidazol-4-yl ) benzyl ] -3- [2,4- 

bis (methylthio) -6-methylpyridin-3-yl] urea 
mp : 134-136°C 

30 IR (KBr) : 2690-3700 (br) , 1637, 1562, 1490, 1228 cm” 1 

NMR (DMSO-dg, 5) : 2.43 (6H, s), 2.47 (3H, s), 4.47 
(4H, s) , 6.90 (1H, s) , 7.10-7.75 (11H, m) , 8.28 
(1H, s), 12.17, 12.55 (total 1H, each br) 

APCI-MASS (m/z) : 490 (M+H + ) 



• 15 



20 



35 
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(24) 1-Benzyl-l- [3- (2-methyl-2H-tetrazol-5-yl ) benzyl j - 3 - 
[ 2 , 4-bis (methyl thio) -6-methylpyridin-3-yl ] urea 
IR (KBr ) : 3290, 2922, 1655, 1562, 1493, 1227, 970, 

806 cm -1 

(CDC1 ^ , 5) • 239 T3W el OyiT - 

3' ", . (3H, s), 2.47 (3H, s) , 2.48 

(3H, s), 4.40 (3H, s), 4.67 (2H, s), 4.72 (2H, 

s), 5.72 (1H, s), 6.62 (1H, s) , 7.25-7.58 (7H, 

m) , 8.01-8.18 (2H, m) 

APCI-MASS (m/z) : 506 (M+H + ) 

(25) 1-Cycloheptyl-l- [4- ( ( 2 , 4-dioxothiazolidin-5- 
yl ) methyl ) benzyl ] -3- [2, 4-bis (methyl thio) -6- 
methylpyridin-3-yl] urea 

IR (KBr) : 2924, 2860, 2769, 1753, 1701, 1603, 

1506 cm - * 

NMR ( DMSO— d 6 , 5) : 1.4-1. 9 (12H, m) , 2.40 (6H, s) , 

2.45 (3H, s), 3.07 (1H, dd, J=14.0, 9.4Hz), 3.35 
(1H, dd, J= 14.0, 4.3Hz), 3.95-4.15 (1H, m) , 4.45 
(2H, s), 4.90 (1H, dd, J= 9.4, 4.3Hz), 6.86 (1H, 

s), 7.17 (2H, d, J=8 . 1Hz ) , 7.30 (2H, d, J=8.1Hz), 
7.86 (1H, br s|, 12.04 (1H, br) 

APCI-MASS (m/z) : 559 (M+H + ) 

(26) 1-Cycloheptyl-l- [4- [ (2, 4-dioxothiazolidin-5- 

ylidene) methyl ] benzyl ) -3- [2, 4-bis (methyl thio) -6- 
methylpyridin-3-yl ] urea 

IR (KBr) : 3406, 3124, 2926, 2856, 2765, 1757, 1711 , 

1635, 1599, 1487 cm -1 

NMR (DMSO-d 6 , 6) : 1.3-1. 9 (12H, m) , 2.40 (6H, s), 

2.45 (3H, s), 4. 0-4. 2 (1H, m) , 4.52 (2H, br si, 
6.86 (1H, s), 7.48 (2H, d, J=8.6Hz), 7.54 (2H, d, 

J=8.6Hz), 7.77 (1H, s) , 7.96 (1H, br s), 12 59 
(1H, br) 

APCI-MASS (m/z) : 557 (M+H + ) 



35 
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l-3enzyl-i- [4 - ( 4 -f luorophenoxy ) benzyl] -3- (2,4,6- 
trimethylpyridin-3-yl ) urea 

IR (KBr ) : 3294, 3030, 2922, 1632, 1605, 1498 cm -1 

NMR (DMSO-d 6 , 6 ) : 2.08 (3H, s) , 2.26 (3K, s), 2.35 
( 3H, s } , 4.52 (2H, s) , 4.56 (2H, s), 6.95-7.45 

( 14H, ra) , 8.02 (1H, br s) 

APCI -MASS (m/z) : 476 (M+H + ) 

1-Cyclohexyl-l- [4- ( 4-f luorophenoxy ) benzyl j -3- (2,4,6- 
trimethylpyridin-3-yl ) urea 

IR (KBr) : 3406, 3313, 2929, 2856, 1714, 1632, 1605, 

1572, 1495 cm ' 1 

NMR (DMSO-dg, 5) : 1.0-1. 9 (10H, m) , 2.07 (3H, s), 
2.24 ( 3H, s), 2.34 (3H, s) , 3.55-4.15 (IK, m) , 

4.51 (2H, s), 6.95-7.4 ( 8 K, m) , 7.70 (1H, s) 

APCI— MASS (m/z) : 462 (M+H*) 

1-Cycloheptyl-l- [ 4- (4-bromophenoxy) benzyl] -3- (2,4, 6 - 
trimethylpyridin-3-yl ) urea 

IR (KBr) : 3310, 1632, 1504, 1483, 1238 cm ' 1 



NMR (CDCI 3 


, 6) 


: 1.38-2.05 


(12H, 


m) , 


2.04 


(3K, 


2.20 


( 3H, 


s), 2.42 ( 3H, 


s) , 


4.30- 


-4.50 


UK, 


4 . 50 


( 2H, 


s), 5.49 (1H, 


s) , 


6.82 


(IK, 


s) , 


6.93 


(2H, 


m) , 6 . 98-7 . 08 


( 2 H , 


m) , 


7.32- 


■7.46 


m) 














APCI -MASS 


(m/z) 


: 536, 538 


{M+H + 


) 







1 -Benzyl- 1- [ 3- (pyrazol-3-yl ) benzyl ] -3- (2, 4 , 6 - 
trimethylpyridin-3-yl ) urea 

IR (KBr) : 3236, 2924, 1645, 1564, 1493 cm ' 1 

NMR (DMSO-dg, 5) : 2. 10 (3K, s), 2.26 (3H, s), 2.35 

( 3H, s), 4.59 ( 4H, si, 6 . 6-6.7 (IK, m; , 6.94 (IK 

s) , 7 . 2-7 . 8 { 10H, m) , 3.07 (1H, br s) , 12.89 ( 1H 

br) 

APCI— MASS (m/z) : 426 (M+H + ) 
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(31) 1-Cycloheptyl-l- [ 3 - (l-tritylpyrazol-3-yl)benzyl] - 3 - 
(2, 4, 6-trimethylpyridin-3-yl ) urea 

IR (KBr) : 3404, 3313, 3059, 3028, 2924, 2856, 1720, 

1650, 1605, 1500, 1481 cm -1 

NMR (DMSO— dg, 6) : 1.4-1. 9 (12H, m) , 1.96 (3K, s) , 

2.19 (3H, s), 2.33 (3H, s) , 4. 1-4. 3 (1H, m) , 4.54 
(2H, s), 6.71 (1H, d, J=2.5Hz), 6.85 (IK, s) , 
7.1-7 . 8 ( 20 H, m) 

FAB-MASS (m/z) : 674 (M+H + ) 

(32) 1 -Benzyl- 1 - [ 4 - (4-fl U 0 r 0 phen 0 xy) benzyl] - 3 - [ 4 , 6 - 
bi s (methyl thio) - 2 -methylpyridin- 5 -yl] urea 
IR (KBr) : 3275, 3062, 3030, 2926, 1637, 1535, 

1479 cm -1 

NMR (DMSO-dg, 6) : 2.46 ( 6 H, s) , 2.58 (3H, s) , 4.44 

(2H, s), 4.48 (2H, s) , 6.95-7.4 (13H, m) , 8.39 
(1H, br s) 

APCI— MASS (m/z) : 535 (M+H + ) 

(33 ) 1-Cycloheptyl-l - [4- ( 4-bromophenoxy ) benzyl ) - 3 - [ 4 , 6 - 
bis (methylthio) - 2 -methylpyrimidin- 5 -vl ] urea 
mp : 173— 175°C 

IR (KBr) : 3375, 2926, 2852, 1668, 1583, 1479, 1238, 

810 cm " 1 



(CDCI 3 , 6 ) : 


1 . 38-2.10 


( 12 H, 


m) , 


2.48 


( 6 H, 


2.59 ( 3H, s). 


4.20-4 . 42 


( 1 H, 


m) , 


4 . 54 


( 2 H, 


5.40 (IK, s) , 


6.85-6.93 


( 2 H, 


m) , 


7 . 00 - 


7 .10 


m) , 7.34-7.50 


( 4H, m) 











APCI-MASS (m/z) : 601, 603 (M+H + ) 

(34 ) 1-Benzyl- l- [ 3- (4-fluorophenoxy) benzyl] - 3 - [4,6- 
bis (methylthio) - 2 -methylpyrimidin- 5 -yl ] urea 
IR (KBr) : 3271, 3059, 3030, 2926, 2789, 2735 , 2 

1639, 1585, 1533, 1508 cm * 1 
3 / 6 ) : 2.46 ( 6 H, s), 2.58 (3H, s), 4.61 



605, 



35 



NMR ( CDC1 
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(4H, br s), 5.58 (1H, s) , 6. 8-7. 4 (13H, m) 

APCI-MASS (m/z) : 535 <M+H + ) 

(35) 1-Cycloheptyl-l- [ 3- (pyrazol-3-yl ) benzyl] -3- [4,6- 
5 bis (methylthio) -2-methylpyrimidin-5-yl]urea 

mp : 164-165°C 

IR (KBr ) : 3194, 2926, 2856, 1633, 1518, 1419, 1296, 

812 cm -1 





NMR (DMSO-dg, 5) : 


1.30-1.90 


( 12H, m) 


, 2. 


43 ( 6H, s). 


10 


2.57 ( 3H, s). 


3.95-4.15 


(1H, m). 


4.53 


<2H, s). 




6.65 (1H, s). 


7.15-7.90 


( 5H, m) , 


8.07 


(1H, s) , 




12.86, 13.30 


(total 1H, 


each br) 








APCI-MASS (m/z) : 


497 (M+H + ) 









15 (36) 1-Benzyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [4, 6- 

bis (methylthio) -2-methylpyrimidin-5-yl] urea 
mp : 212-213°C 

IR (KBr) : 3388, 3265, 2924, 1653, 1524, 1487, 1390, 

1356, 1298, 1228 cm' 1 

20 NMR (DMSO— d 6 , 6) : 2.46 (6H, s), 2.58 (3H, s) , 4.50 

( 4H, s), 6.60-6.70 (1H, m) , 7.15-7.85 (10K, m) , 
8.45 (1H, s) , 12.89, 13.32 (total 1H, each br s) 

APCI-MASS (m/z) : 491 (M+H + ) 

25 (37) 1-Benzyl-l- [4- (4 1 -f luorophenoxy) benzyl ] -3- [2 , 4- 

dimethoxy-6-methylpyridin-3-yl ] urea 





IR (KBr) 


: 3394, 3315, 3062, 


2945, 2858, 1660, 


1597 






1497 cm - ^ 








NMR (DMSO 


-d 6 , 5) : 1.99 ( 3H, 


s), 3.80 ( 3H, s). 


3.81 


30 


(3H, 


s), 4.41 { 2K, s), 4 


.45 (2H, s), 6.67 


(1H, 




s) , 


6.95-7.45 ( 13H, m) 







APCI-MASS (m/z) : 502 (M+H + ) 

( 38 ) 1-Cycloheptyl-l- [ 3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
35 dimethoxy-6-methylpyridin-3-yl ] urea 
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IR (KBr) : 3379, 32C7, 3055, 2926, 2856, 1651, 1597, 

1502 cm -1 

NMR (DMSO-dg, 5) : 1.3-1. 9 (12H, m) , 2.35 (3H, s), 

3.75 ( 3H, s,, 3.7 6 ( 6H, s), 4. 0-4 . 2 (IK, r.; , 4.5C 
(2H, s) , 6.55 (1H, s), c. 6-6. 65 (IK, mj , 7.1-7.S 
(5H, m) , 12.85 (1H, or s) 

APCI-MASS (iti/z) : 4 64 (M-r-H"'") 



10 



(39) 2-Benzyl-i- [3- ( l-trityipyrazol-3-yl) benzyl j -3- (2, 4 - 
dimethoxy-€-methyipyridir.-3-yI ) urea 

IR (KBr) : 3990, 3066, 3032, 2990, 2933, 167S, 1637, 

1512, 1497 cm -1 

NMR (DMSO-d 6 , 5) : 2.36 (3H, s), 3.72 (3H, sj , 3.74 

(3H, s) , 4.46 (4H, br s), 6.64 (1H, s) , 6.73 ( 1 H, 

d, J=2.5Hz), 7. 1-7. 7 (24K, ir.) 



20 



(40) 1 - (4-Fluorobenzyl) -1- [3- (l-tritylpyrazoi-3-yi) benzyl 3 
(2 , 4 , 6-trif luorophenyi ) urea 
IR (KBr) : 3294, 1637, 1608, 1519, 1446, 1225 cm -1 
MMR (CDCl^, 5) : 4.58 (2K, s), 4. 60 (2K, s), 5.75 
(1H, s), 6.54 (1H, d, J-2.5HZ), 6.57-7.10 (6H, 
in.) , 7.13-7.43 (18K, m', , 7.65-7.30 (2H, ir.) 



25 



(41) 1-Cycloheptyl-l- ( 4 -phenyl benzyl ) -3- (2, 4, 6- 
t rimethylpyridin-3-yi ) urea 

IR (KBr) : 3402, 3023, 2924, 2854, 1739, 266C, 1603, 

1566, 1493 cm -1 



(DMSO- 


d 6' 


5) : 


1.4-1. 9 


( 12H, 


m) , 2.09 ( 3K, 


s) , 


2.27 


( 3H, 


s) , 


2.34 ( 3H, 


s) , 


4.05-4.25 (1H, 


m) , 


4.55 


(2H, 


s) , 


6.93 ( 1 H , 


S) , 


7. 3-7. 8 { 9H, m) 




-MASS 


(m/z 


X 

/ 


442 (M+H + 


\ 

/ 







Example 24 

The following compounds were obtained according to a 



35 
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similar manner to that of Example 6, 12 or 21. 



( 1 ) 1-Cycloheptyl-l- [4- (pyrazol-4-yl) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 



5 


IR 


(KBr) : 


3184, 


2926, 2856 


, 1630, 


1650, 


1510 cm * 




NMR 


(DMSO- 


•d 6 , 6) 


: 1.4-1. 9 


( 12H, m) 


, 2.09 


( 6H, s). 






2.21 


( 3H, s) 


, 4.05-4.25 


(1H, m) 


00 

* 


(2H, s). 



6.83 (2H/ s), 7.28 (2H, d, J=8.2Hz), 7.50 (1H, br 

S), 7.56 ( 2H, d, J=8.2Hz), 7.87 (2H, s) 

10 

(2 ) 1-Cycloheptyl-l- [ 3- ( pyrazol- 3 -yl) benzyl] -3- [2 , 4- 
dimethoxy-6-methylpyridin-3-yl) urea 





IR 


(KBr) : 3406, 3228, 3062, 


3026, 


2974, 1676, 


1653 






1597, 1508 cm -1 








15 


NMR 


(DMSO-dg, 6) : 2.37 (3H, 


s) , 3 


.79 ( 3H, s), 


3.80 



( 3H, s), 4.47 ( 4H, s) , 6.65 (1H, d, J=2.7Hz), 



6.66 (1H, s), 7. 2-7. 5 (7H, m) , 7.65-7.8 (4H, m) 

APCI — MASS (m/z) : 458 (M+H + ) 

20 (3) 1-Cycloheptyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 

trimethylpyridin-3-yl ) urea 

IR (KBr ) : 3400, 3224, 3055, 2929, 2856, 1714, 1633, 
1568, 1500 cm -1 

NMR (DMSO-dg, 6) : 1.4-1. 9 (12H, m) , 2.09 (3K, s) , 

25 2.26 ( 3H, s), 2.34 (3H, s), 4.05-4.25 (1H', m) , 

4.56 (2H, s), 6. 6-6.7 (1H, m) , 6.91 (1H, s), 7.2- 

7.5 ( 2H, m) , 7. 6-7. 9 {3H, m) , 12.85 (1H, br s) 

APCI -MASS (m/z) : 432 (M+H + ) 

30 (4) 1- (4-Fluorobenzyl) -1- (3- (pyrazol-3-yl ) benzyl ] -3- 

(2,4, 6-trif luorophenyl ) urea 
mp : 204-206°C 

IR (KBr) : 3413, 3066, 1664, 1610, 1520, 1223 era' 1 
NMR (DMS0-d 6 , 5) : 4.51 (2H, s), 4.55 (2H, s) , 6.65 
(1H, d, J=2.3Hz), 7.10-7.50 (9H, m) , 7.55-7.90 
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(5) 



(2H, m), 8.46 (1H, s) , 12.89, 13.30 (total 1H, 
each br) 

APCI-MASS (m/z) : 455 (M+H + ) 

1-Cycloheptyl-i- ( 4- [2- (lH-tetrazol-5- 
yl ) phenyl ] benzyl ] - 3- ( 2 , 4 , 6- t rime thylphenyl ) urea 
IR (KBr ) : 3408, 3310, 2924, 2856, 1620, 1605, 

1506 cm -1 

NMR (DMSO-dg, 6 ) : 1.4-1 . 8 (12H, m) , 2.04 ( 6 H, s ) , 
2.20 (3H, s), 4.05-4.25 (1H, m) , 4.48 (2H, s) ' 
6.83 (2H, s), 7.04 (2H, d, j=7.9Hz), 7.23 (2H, d, 
J=7 . 9Hz) , 7. 5-7 . 8 (5H, m) 

FAB-MASS (m/z) : 509 (M+H + ) 

Ex amp 1 q 23 

To a solution of 1-cycloheptyl-l- [ 4 - ( 4 - 

fluorophenoxy) benzyl] - 3 - [ 2 , 4-bis (methylsulfonyl ) -6- 

methylpyridin-3-yl ] urea (3.04 g) in methanol (100 ml) was 
added sodium methanethiolate (315 mg)' and the mixture was 
stirred at 50»c for an hour under nitrogen. The mixture 
was cooled to 5 °C and the precipitates were collected by 
filtration, washed with methanol and diisopropyl ether and 
dried in vacuo to give 1 -cycloheptyl-l- [ 4 - ( 4 - 
fluorophenoxy) benzyl] -3- (2-methylsulfonyl-4-methylthio-6- 
methylpyridin-3-yl ) urea (1.35 g) as a crystal. 

IR (KBr) : 3377, 3072, 2926, 2858, 1657, 1572, 1498, 

1473 cm ' 1 

NMR (CDCI 3 , 5) : 1. 5-2.1 (12H, m) , 2.44 (3H, s>, 2.54 

(3H, s), 3.23 ( 3H, s), 4. 1-4. 3 (1H, m) , 4.55 (2H, 

S) ' 6 - 98 (1H ' S), 6 . 9-7.1 ( 6 H, m), 7.35 (IK, d, 
J= 8 . 6 Hz) 



Example ££ 

To a stirred solution of 1 -benzyl- 1 - [ 3- (pyrazol- 3 - 
35 yl) benzyl] -3- [2, 4-bis (methyl thio) -6-methylpyridin-3-yl ] urea 
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(1 g) in dichlorome thane (8 ml) was added a solution cf m- 
chloroperbenzoic acid (1.32 g) in dichloromethane (26 ml) 
at 0-5°C. After stirring for one hour at room temperature, 
the mixture was washed with saturated sodium bicarbonate 
5 aqueous solution, water and brine, dried over magnesium 
sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel to give 1-benzyl-l- [ 3- 
(pyrazol-3-yl) benzyl ] -3- [2, 4 -bis (methyl sul fonyl ) -6- 
methylpyridin-3-yl ) urea (183.0 mg) and 1-benzyl-l- [3- 
10 (pyrazol-3-yl ) benzyl ] -3- [ 2 , 4 -bis (methylsulf inyl) -6- 
methylpyridin-3-yl ] urea (235.6 mg). 

1-Benzyl-l- [3- (pyrazol-3-yl)benzvl] -3- [2, 4- 
bis (methylsulfonyl) -6-methylpyridin-3-yl ] urea 
15 IR (KBr ) : 3344, 2924, 1655, 1493, 1313, 1238, 

1136 cm' 1 

NMR (DMSO-d 6 , 6) : 2.70 (3H, s), 3.32 (6H, s) , 4.52 
( 4H, br s), 6.75 (1H, br s) , 7.20-7.85 (10H, m) , 
8.13 (1H, s), 8.66 (1H, s) , 12.87, 13.22 (total 

20 1H, each br) 

APCI-MASS (m/z) : 554 (M+H + ) 

1-Benzyl-l- [3- (pyrazol-3-yl ) benzyl ) -3- [2, 4- 
bis (methylsulf inyl ) -6-methylpyridin-3-yl ] urea 
25 IR (KBr) : 3217, 2922, 1651, 1495, 1236, 1038, 

960 cm" 1 

NMR (DMSO-d 6 , 5) : 2.60-2.80 (9K, m) , 4.42-4.75 (4K, 

m) , 6.71 (1H, br s), 7.15-7.85 (11H, m) , 8.84, 

8.96 (total 1H, each s) , 12.93, 13.35 (total IK, 

30 each br) 

APCI-MASS (m/z) : 522 (M+H + ) 

Example 27 

To a solution of N-cycloheptyl-4- ( 4- 
35 f luorophenoxy ) benzylamine (1.57 g) in toluene (40 ml) were 
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added 2 , 4-dichloro-6-methyl-3-phenoxycarbonylaminopyridine 

(1.49 g) and triethylamine (1.52 g) , and the mixture was 
stirred at 100°C for 3.5 hours. The mixture was poured 
into a mixture of ethyl acetate and ice water, and the 
5 separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
cycloheptyl-1- [4- ( 4-f luorophenoxy) benzyl ] -3- (2, 4-dichloro- 
6-methylpyridin-3-yl ) urea (916 mg). 

IR (KBr) : 3365, 3275, 3062, 2927, 2858, 1653, 1581, 

1543, 1497 cm -1 

NMR (CDCI3 , 6) : 1. 5-2.1 ( 12H, m) , 2.47 (3H, s) , 4.2- 
4.4 (1H, m) , 4.53 (2H, s) , 5.89 (1H, s) , 6. 9-7.1 
(6H, m) , 7.14 (1H, s) , 7.36 (2H, d, J=8.7Hz) 
APCI-MASS (m/z) : 520, 518, 517 (M+H + ) 

Example 28 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14, 15, 

16, 17 or 27 . 



( 1 ) 



1-Cycioheptyl-i- [ 4- (4-fluorophenoxy) benzyl ) -3- [ fe- 
me thoxy-4-methylthio-6-methyl ) pyridin-3-yl ] urea 
IR (KBr) : 3371, 3064, 2926, 2856, 1666, 1585, 

1498 cm - 1 

NMR (CDCI3, 5) : 1. 5-2.1 (12H, m) , 2.38 (6H, s), 3.79 

( 3H, s ) , 4. 2-4. 4 (1H, m) , 4.52 (2K, s), 5.66 (1H, 

br s) , 6.53 (1H, s), 6. 9-7.1 (6H, m) , 7.35 (1H, 

d, J=8.7Hz) 

APCI-MASS (m/z) : 524 (M+H + ) 



(2) 1 Benzyl 1 [4- ( 4-f luorophenoxy) benzyl] -3- (2-chloro-4- 

methylthio-6-methylpyridin-3-yl ) urea 
IR (KBr) : 3294, 3061, 3030, 2924, 1651, 1576, 

1497 cm -1 
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NMR (CDC1 3 , 6) : 2.42 (3H, s) , 2.47 (3H, s) , 4.61 

(2H, s), 4.63 (2H, s) , 5.96 (1H, s), 6.82 (1H, 

s), 6. 9-7.1 (6H, m), 7.25-7.45 (7H, m) 




(3) 1-Benzyl-l- [ 3- ( l-methylpyrazol-4-yl ) benzyl ] -3- [2, 4- 
bis (methyl thio) -6-methylpyridin-3-vl ] urea 
mp : 137-138°C 



IR 


(KBr) 


: 3255, 2922, 1651, 


1562, 


1493, 1228, 








982 cm" 1 










NMR 


(DMSO- 


-d 6 , 5) : 2.42 (6H, 


s), 2 


.47 ( 3H, 


S) , 


3.87 




( 3H, 


s ) , 4.66 (2H, br s ) , 


4 . 48 


( 2H, br 


S) , 


6.90 



(1H, s), 7.13 (1H, d, J=7 . 4Hz ) , 7.20-7.56 (8H, 
m), 7.81 (1H, s), 8.06 (1H, s), 8.29 (1H, s) 
APCI-MASS (m/z) : 504 (M+H + ) 

(4) 1-Cycloheptyl-l- (3- (l-methylpyrazol-4-yl) benzyl] -3- 
[2, 4-bis (methylthio) -6-methylpyridin-3-yl ] urea 
mp : 197-1 98°C 

IR (KBr) : 3290, 2924, 2854, 1653, 1485, 1227 cm -1 

NMR (DMSO— d 6 , 5) : 1.25-1.90 (12.H, m), 2.40 (6H, s) , 

2.45 ( 3H, s) , 3.87 (3H, s) , 3.98-4.17 (IK, m) , 
4.48 ( 2H, br s), 6.87 (1H, s) , 7.15 (1H, d, 

J=7 . 5Hz ) , 7.27 (1H, dd, J=7.S, 7.5Hz), 7.38 (1H, 
d, J=7.5Hz), 7.52 (1H, s) , 7.80 (1H, s) , 7.90 
(1H, br s) , 8.04 (1H, s) 

APCI-MASS (m/z) : 510 (M+H + ) 



(5) 1- ( 2-Methoxybenzyl ) -1- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 

bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3220, 2922, 1649, 1562, 1491, 1240 cm' 1 

NMR (DMSO-dg, 5) : 2.41 (6H, s), 2.46 (3H, s), 3.73 
(3H, s) , 4.44 ( 2H, br s), 4.53 (2H, br s), 6.67 
(1H, br s), 6.88 (1H, s), 6.90-7.05 <2H, m) , 

7.15-7.90 (7H, m) , 8.19 (1H, br s), 12.89, 13.30 

(total 1H, each br) 
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APCI-MASS (m/z) : 520 



(M+H h 



<S> bi s T M ^ th : Xyben2y1 " 1 ' ' 3 ' (pyra20l - 3 -yl) benzyl) -3- (2 , 4 . 

his (methylthio) -6-methylpyridin-3-yl)urea 
3 mp : 1 65-1 66°c 

I* <KBr, : 3400, 3248, 3099, 2926. 1664. 1483. 1225, 

1049 cm~l 

NMR (DMSO-dzr, 6 ) • ? m ,f U 

6 - b) . 2.41 ( 6 H, a), 2.46 (3H, s) , 3.75 

10 6 ' ‘ * 4 - 46 (2H ' br S) ' a - 5< > I2H, br s) , 6.58- 

• I (1H, m), 6.74-6.95 |4H, ml , 7.15-7.85 ( 6 H 

- 28 (1H ' s) ' 12 ' 87 ' (total IK, each' 

APCI-MASS (m/z) : 520 (M+H + ) 

{1] m !r n i Zy ,J~ ;l ~ ( 3 ' (PyraZO:L " 3 ~ yl)ben 2 yl] " 3 -f 2 -chloro-4- 

y chio 6 methylpyridin-3-yl ] urea 

IK (KBr, : 3230, 2922, 1647, 1576. 1497, 1338. 1279, 

1232 cm * 

NMR (DMSO-dg, 6 ) : 2.45 ( 6 K, s) , 4.51 ,4H. br a, , 

6.57 6.70 (1H, ml t 7.16 (IK, s), 7.17-7.85 (10F 
e ' 52 ,1K ' *>' “.31 (total IK, each 

APCI-MASS (m/z) : 478 , 480 (M+H + ) 

(8) l- (4-Methoxybenzyl) -■> - r 4 - (i-finnvnnK 

y ( - r lu° J .ophenoxy) benzyl 1-3- 

1 ' 4-bis (methyl thio) - 6 -methylpyridin- 3 -yl ) urea 

m P : 130-131 “C 

IK (KBr) : 3404, 2995, 2924, 2833, 1674,1610, 1562, 

1493, 1250, 1211 cm - 1 

NMR ( CDC1 -> , 5 ) • , , 0 

3 ' * 2 - 39 (3h ' S), 2.49 (3H, s), 2.51 

(3H, s), 3.81 (3H, s), 4.56 (2H, s), 4.58 (2K, 

s)/ 5.72 (1H, s), 6.64 (1H, s), 6.85-7.12 ( 8 H 

m) ' 7 • 30-7 . 38 ( 4H, m) 

APCI-MASS (m/z) : 564 (M+H + ) 
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(9) 1-Benzyl-l- [4- ( 4-f luorophenoxy) benzyl] -3- (2,4- 
dichloro-6-methylpyridin-3-yl) urea 

IR (KBr ) : 3302, 3066, 3032, 2924, 1639, 1581, 1543, 
1497 cm -1 

NMR (CDCI 3 , 5) : 2.48 (3H, s) , 4.63 (2H, s), 4.64 

( 2H, s), 6. 05 (1H, br s), 6.5-7. 4 (14H, m) , 

APCI-MASS (n/z) : 514, 512, 510 (M+H* ; 

(10) 1- ( 3 -Phenylpropyl ) -1- [ 4- ( 4-f luorophenoxy ) benzyl ] -3- 

[2, 4 -bis ( methyl thio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3290, 2922, 1649, 1562, 1497, 1211, 



1093 cm' 



NMR 


(CDCI 3 , 5) 


: 1.92-2.13 (2H, 


m) , 2.38 


( 3K, s) , 




2.48 ( 3H, 


s ) , 2.49 ( 3H, s ) , 


2.68 (2K, 


t, 




J=7 . 7Hz ) , 


3.39 { 2H, t, J=7. 


6 Kz) , 4.57 


( 2H, s). 




5.57 (1H, 


s), 6.63 (1H, s) , 


6.87-7.10 


( 6 H, m) , 




7.10-7.37 


( 7H, m) 






APCI 


-MASS (m/z) 


: 562 (M-!-H + ) 







(ID 1 - (2-Phenylethyl)-l-[3- <pyrazol-'3-yl ) benzyl ] -3- [ 2 , 4- 
bis (methylthio) -6-methylpyridir.-3-yl ] urea 
IR (KBr) : 3209 (br) , 2922, 1647, 1562, 1491, 1338, 

1238 cm " 1 

NMR (DMSO-dg, 5) : 2.42 ( 6 H, s), 2.47 (3K, si, 2.80- 

2.98 (2H, m) , 3.35-3.54 (2K, m) , 4.44 (2H, s), 

6.65 (1H, br s) , 6.90 (1H, s), 7.10-7.45 (7K, m) 

7.45-7.83 ( 3H, m) , 8.13 (1H, s), 12.87, 13.30 

(total 1 H, each br) 

APCI-MASS (m/z) : 504 (M+H + ) 

(12) l-[ (S) -1-Phenylethyl ] -1- [4- ( 4-f luorophenoxy) benzyl ] -3 

[2, 4-bis (methylthio) -6-metnylpyridin-3-yl] urea 



IR 


(KBr) : 


3373, 

1246, 


3310, 

1211 


2 979, 

_ ^ 

cm * 


2924, 1660, 1562, 1497, 


NMR 


(CDCI 3 , 


6 ) : 


1 . 63 


\ 25 - - / <-*• f 


J=7 . 1Hz } , 2.37 • 3H, s) 
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2.46 ( 3H, 


q \ 9 a n t *2 u 

0 // r . -t/ Or./ 


s). 


4.27 


( 2 H, c. 


J=17.2Hz) , 


(xr.. a. 


r* 

rH 

II 


. 2 Hz ) 


, o.53 ( 


5.75-5.92 


( 1 K, n) , 6.50 


/ : u 
> — n / 


s; , 


5 . 85-7 . 1 



m)/ 7.22-7.50 (7K, »• 
APCI-MASS (m/z) : 54 6 (M-H - 

[ajg° : -61.0“ (C =2.02, CSC i 3 ) 



10 



ID 



(-3, ( ',R) i Phenviethylj [4— (4-fiucrcphenoxy) benzvi 1 - 3 - 

[2, 4-bis (methvithlc) -6-me thy lpyridin-3-ylj urea 

IR (KBr) : 3369, 3305, 2976, 2924, 1659, 1562, 2457, 

2246, 2222 cm~ - 

NMR (CDCI 3 , 6 ) : 2.63 (3K, d, J=7.1Hz‘ 7 3-7 * 31 .- - , 

2.46 (3K, s), 2.47 (3H, s), 4.27 QH, c, 

J=17.2Hz), 4.50 ( 1 H, d, J=17.2Hz), 5.52 ( 2 H, s) , 
5./5-C.32 (1H, n) , 6.60 (IK, s'; , 5.08-7.10 ( 6 K- 
m) , 7.22-7.50 (7K, n) 

APCI-MASS (m/z) : 548 (M+H*) 



fa] 



29 . 



: +62.2° ,'C =1.02, CHC1-,) 



20 



25 



(14) 2-Cycloheptyl-l- [ 4 - (4-fluorophenoxy) ber.zvl j - 3 - (4- 
chioro- 2 -methyl thic- 6 -methylpyridin— 3 -yi ) urea 
IR (K3r) : 3371, 3275, 3062, 2926, 2856, 1653, 2560, 

1498 cm -1 

NMR (CDCI 3 , 5) : 1. 4-2.1 (12K, m) , 2.44 (3K, s) , 2.47 

(3.-:, £ ) , 4.25-4.45 (IK, it), 5.61 (2K, s'., 5.89 

(IK, s) , 6 . 9-7.1 ( 6 H, m) , 7.37 (2H, d, J=S. 6 Hz) 

APCI-I-LASS (m/z) : 530, 528 (M+H^ ) 






35 



(15) 2 -Sen z v 2 - 1 - [ 4 - ( 4 - f 1 uor ophenox y 5 benz y 1 ] - 3 - ( 4 - ch 1 oro - 2 ■ 
methyl thio — £— raethylpyr idin-3 — yl ) urea 



IR (KBr ) 


; 


2 


275, 


3062, 


3030, 






1 


497 cm -1 




NMR ( CDC1 


2 / 


6 


) : 


2.46 


(3H, s) 


( 2 H, 


s) 


/ 


4 . 63 


(2K, 


s) , 5 . 


(7K, 


m) 


/ 


7.25 


-7 . 4 


(7H, m) 
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APCI-MASS (m/z) : 524, 522 (M+H + ) 

(16) 1 -Cycloheptyl-l- [ 4- ( 4 -bromophenoxy) benzyl ) -3- [2- 

chloro-4-methylthio-6-methylpyridin-3-yl] urea 

mp : 105-107°C 

IR (KBr ) : 3379, 2926, 2854, 1668, 1579, 1483, 

1238 cm -1 

NMR (CDCI 3 , 5) : 1.38-2.08 (12H, m) , 2.41 (3H, s) , 

2.48 (3H, s) , 4.20-4.40 (1H, m) / 4.54 (2H, s), 

5.76 (1H, s) , 6.82 (1H, s) , 6.82-6.93 (2H, m) , 

6.95-7.08 (2H, m) , 7.32-7.50 (4H, m) 

APCI-MASS (m/z) : 588, 590, 592 (M+n ) 

(17) l-3enzyl-l- [4- ( 4 -bromophenoxy) benzyl] -3- [2-chloro-4- 

methylthio-6-methylpyridin-3-yl] urea 

IR (KBr) : 3280, 3030, 2920, 1651, 1578, 1504, 1435, 

1236, 804 cm -1 

NMR (CDCI 3 , 5) : 2.43 (3K, s) , 2.49 (3H, s) , 4.63 

(2H, s), 4.64 (2H, s) , 5.93 (1H, S), 6.84 (1H, 

s) , 6.84-6.94 (2K, m) , 6.94-7.07 (2H, m) , 7.22- 

7.50 ( 9K, m) 

APCI-MASS (m/z) : 582, 584, 56o (M-<-K ) 

(18) 1 -Cycloheptyl-l- [3- (pyrazol-3-yl) benzyl] -3- [2-cnloro- 

4-methylthio-6-methylpyridin-3-yl] urea 

mD i 1 65-1 66°C 

IR (KBr) : 3205, 2926, 2856, 1624, 1572, 1491, 

804 cm -1 

NMR (DMSO-d 6 , 6 ) : 1-30-1.90 (12H, m) , 2.43 ( 6 H, s), 

4.00-4.18 (1H, m), 4.53 <2H, br s) , 6.55-6.67 

(1H, m) , 7.12 (IK, s) , 7.20-7.83 (5H, m) , 8.11 

( 1 H, br s), 12.85, 13.28 (total 1H, each br s) 
APCI-MASS (m/z) : 484, 486 (M+H ) 

Example 22 

The following compound can be obtained by treating 1 
benzyl-1- ( 3- (pyrazol-3-yl ) benzyl ] -3- [2 , 4 -bis (methyl thio ) -6 
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methylpyridin-3-yl ] urea with hydrochloric acid or 
hydrochloride in a conventional manner. 

l-3enzyl-l- [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea-hydrochloride 
5 

Example 30 

The following compound can be obtained by treating 1 - 
benzyi- 1 - [3- (pyrazol-3-yl ) benzyl ] -3- [2, 4-bis (methylthio) - 6 - 
methylpyridin-3-yl]urea with sulfuric acid in a 
10 conventional manner. 

l-3enzyl-l- [3- (pyrazol-3-yi) benzyl] - 3 - [2, 4 - 
bis (methylthio) -6-methylpyridin-3-yl ] urea-sulfate 

Example 31 

15 The following compound was obtained according to a 

similar manner to that of Example 19. 

1-Benzyl-l- [4- (4-f luorophenoxy) benzyl] -3- [2, 4- 
bis (methylsulfonyl ) -6-methylpyridin-3-yl ] urea 

IR (KBr ) : 3348, 3066, 3030, 2927, 1734, 1668, 1610, 

20 1583, 1497 cm -1 

NMR (CDCI 3 , 6 ) : 2.67 (3K, s), 3.20 (3K, s), 3.32 

(3H, s), 4. 6-4. 7 ( 4H, m) , 6 . 9-7.1 ( 6 H, m) , 7.3- 

7.5 ( 2K, m) , 7.62 (1H, br s), 7.88 (IK, s) 

APCI-MASS (m/z) : 598 (M+H + ) 

25 Example 32 

The following compound was obtained according to a 
similar manner to that of Example 29. 

1-Cycloheptyl- 1- ( 4- (4-f luorophenoxy) benzyl] -3- (2, 4, 6 - 
30 trimethylpyridin-3-yl ) urea hydrochloride 

mp: 17 6-1 78 °C 

NMR (DMS0-d 6 , 6 ) : 1.35-1.9 (12H, m) , 2.32 (3H, s), 

2 . 52 ( 3H, s), 2.65 (3H, s), 4. 1-4. 3 (1H, m) , 4.53 

(2H, s), 6.95-7.4 ( 8 H, m) , 7.61 (IK, s), 8.30(1H, 

br s) 
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CLAIMS 



1. A comDound of the formula 



R 1 - (CH 2 ) n -N-C-NH-R J 



R‘ 



wherein 

r! is a group of the formula : 




(in which 

R 4 is aryl which may have suitable 

substituent (s) , or heterocyclic group which 
may have suitable substituent { s) , and 

C 

II 

Y is bond, lower alkylene, -S-, -O-, -C-, 

=CH-, -CONH-, -N-CO-, (in which R 7 is lower 
j^7 alkyl ) , 

-NHSO 2 - , -S0 2 NH-, -SO 2 NHCO- or -CONHSO 2 -) ; 
cr 

thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
thienyl, furyl, isoxazoiyl or chromanvl, each of 
which mav have suitable substituent ( s) ,* 

R 2 is lower alkyl, lower alkoxy (lower) alkyl, 

cycloalkyl, ar ( lower ) alkyl which may have 
suitable substituent (s) , heterocyclic group or 
heterocyclic ( lower) alkyl, 

r 3 aryl which may have suitable substituent (s ) or 
heterocyclic group which may have suitable 
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substituent (s) , and 
n is 0 or 1 , 

and a pharmaceutically acceptable salt thereof. 

2. A compound of claim l, wherein 
^ is a group of the formula : 




(in which 

R is phenyl which may have 1 to 3 substituent { s ) 
selected from the group consisting of 
halogen, lower alkyl, di (lower ) alkylamino, 
protected amino, cyano, heterocyclic group 
which may have mono (or di or tri)- 
ar (lower) alkyl, hydroxy, protected hydroxy 
and mono (or di or tri) halo (lower) alkyl ; 
or thienyl, pyrazolyl, imidazolyl, 
triazolyl, pyridyl, pyrroiyl, tetrazolyl, 
oxazolyl, thiazolyl, oxadiazolyl, 

/ thia zoX idiny 1 or 

methylenedioxyphenyl, each of which may have 
1 to 3 substituent (s) selected from the 
group consisting of lower alkyl, mono (or di 
or tri) ar (lower) alkyl and oxo; 



30 



O 



Y 



is bond, lower alkylene, -S-, 
-CONH-,. -N-CO- (in which R 7 



R 



7 



II 

-O-, -C-, =CK- , 

is lower alkyl ) , 



NHS0 2 , S0 2 NH-, -S0 2 NHCO- or -CONHSOp-); 

or 

thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
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thienyl, furyl, isoxazolyl or chromanyl, each of 
which may have 1 to 5 substituent (s) selected 
from the group consisting of lower alkyl, 
hydroxy, protected hydroxy, phenyl, halophenyl, 
phenyl thio and pyrrolyl; 

R 2 is lower alkyl; lower alkoxy (lower) alkyl; 

cyclo (C 3 -C 7 ) alkyl; phenyl (lower) alkyl which may 
have 1 to 3 substituent (s) selected from the 
grouD consisting of halogen, lower alkoxy and 
di (lower alkyl) amino; tetrahydropyranyi ; or 
furyl (lower) alkyl; 

r 3 ohenyl which may have 1 to 3 substituent (s) 

selected from the group consisting of lower alkyl 
and halogen; pyridyl or pyrimidinyl, each of 
which may have 1 to 3 substituent (s) selected 
from the group consisting of lower alkyl, lower 
alkylthio, halogen, lower alkoxy, lower 
alkylsulf inyl and lower alkylsulfonyl . 

A compound of claim 2, wherein 

r! is a group of the formula ; 




(in which 

R 4 is phenyl which may have 1 to 3 substituent ( s ) 
selected from the group consisting or 
halogen, lower alkyl, di (lower) alkylamino, 
acylamino, cyano, tetrazolyl which may have 
mono (or di or tri) phenyl (lower) alkyl, 
hydroxy, lower alkoxy (lower) alkoxy , and 
mono (or di or tri ) halo ( lower ) alkyl ; or 
thienyl, pyrazolyl, imidazolyl, triazolyl. 
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pyridyl, pyrrol yl, tetrazo-lyl, oxazolyi, 
thiazolyl, oxadiazolyl, piperazinyl., 
thiazolidinyl or methylenedloxyphenyl, each 
of which may have one or two substituent (s) 
selected from the group consisting of lower 
alkyl, phenyl (lower) alkyl, triphenyl (lower) - 
alkyl and oxo; 



10 



15 



20 



25 



30 



O 



is bond, lower alkylene, -S-, -0-, -C-, =ch- 



-CONH-, -N-CO- (in which 



is lower alkyl). 



-NHS0 2 ~, -S0 2 NH-, -S0 2 NHC0- or -C0NHS0 2 ~) ; 
or z 

thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
thienyl, furyl, isoxazolyl or chromanyl, each of 
which may have 1 to 5 substituent (s) selected 
from the group consisting of lower alkyl, 

hydroxy, acyloxy; phenyl, halophenyl, phenylthio 
and pyrrolyl; 

2 

R is lower alkyl; lower alkoxy (lower) alkyl; 

cyclo(C 3 -c 7 ) alkyl; phenyl (lower) alkyl which may 
have one or two substituent (s) selected from the 
group consisting of halogen, lower alkoxy and 
di (lower alkyUamino; tetrahydropyranyl ; or 
furyl (lower) alkyl; and 
R 3 is phenyl which may have two or three 

substituents selected from the group consisting 
of lower alkyl and halogen; pyridyl or 
pyramidinyl, each of which may have two or three 
substituents selected from the group consisting 
of lower alkyl, lower alkylthio, halogen, lower 
alkoxy, lower alkylsulfinyl and lower 
alkylsulfonyl . 
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4. A compound of claim 3, wherein 
R 1 is a group of the formula : 




(in which 

R 4 is phenyl; halopheny; lower alkylpher.yi ; 
di (lower) alkviaminophenyl; lower 
alkylsulfonvlaminophenyl; cyanophenyl; 
tetrazolylphenyl; (triphenyl (lower) - 
alkyltetrazolyl) phenyl; trihalo (lower) - 
alkylphenvl; phenyl having two lower alkyl 
and hydroxy; phenyl having two lower alkyl 
and lower alkoxy (lower ) alkoxy; thienyl; 
pyrazolyl which may have lower alkyl or 
triphenyl (lower) alkyl; imiaazolyl; triazolyl 
which may have one or two substituent (s) 
selected from the group consisting of lower 
alkyl and phenyl (lower ) alkyl ; pvridyl; 
pyrrolyl; tetrazolyl which may have lower 
alkyl or triphenyi (lower ) alkyl ; oxazoiyl; 
lower alkylthiazolyl; lower alkyloxa- 
diazolvl; lower alkylpiperazinyl; 
dioxothiazolidinyl; or 
methylenedioxvphenyl ] ; and 

0 

1 

Y is bond, lower alkvlene, -S-, -O-, -C-, =CH-, 
-CONH-, -N-CO- (in which r" 7 is lower alkvl) , 

U 

r 7 

-NHS0 2 -r -S0 2 NH-, -S0 2 NKC0- or -C0NHS0 2 ~) ; 
halophenylthiazolyl ; phenylimidazolyl ; 
p'nenylpyrazolyl ; phenylpyridyl ; 
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phenyl thiopyridyl; pyrrolylpyridyl; 
phenyl thienyl; phenylfuryi; phenylisoxazolyi; or 
chromanyl having 4 lower alkyl and hydroxy; 
is lower alkyl, lower alkoxy (lower) alkyl, 
cycio (C 3 -C 7 ) alkyl, phenyl (lower) alkyl, 
halophenyl (lower ) alkyl, lower 
alkoxyphenyl (lower) alkyl, ai.dower 
alkyl) aminophenyl (lower) alkyl, tetxahydroDyranyl 
or furyl (lower) alkyl, and 

R 3 is pyridyl having two lower alkylthio and lower 
alkyl; pyridyl having halogen, lower alkyl and 
lower alkylthio; tri (lower alkyl) pyridyl; 
pyridyl having two lower alkoxy and lower alkyl; 
pyridyl having lower alkoxy, lower alkylthio and 
lower alkyl; pyridyl having two lower alkyl - 
sulfinyl and lower alkyl; pyridyl having two 
lower alkylsulfonyl and lower alkyl; pyridyl 
having lower alkylthio, lower alkoxy and lower 
alkyl; pyridyl having lower alkylsulf inyl, lower 
alkylsulfonyl and lower alkyl; pyridyl having 
. lower alkylthio, lower alkylsulfonyl and lower 
alkyl; pyridyl having two halogen and lower 
alkyl; di (lower) alkoxypyrimidinyl; or pyrimidinyi 
having two lower alkylthio and lower alkyl. 

5. A compound of claim 4, wherein 
R 1 is a group of the formula : 



(in which R 4 is phenyl or halophenyl, and 
Y is - 0 -) , 
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R 2 is cyclo (C 3 -C 7 ) alkyl or phenyl (lower ) alkyl, 

R 3 is phenyl having two lower alkylthio and lower 

alkyl; tri (lower alkyl) pyridyl ; pyridyl having 
two halogen and lower alkyl; pyridyl having 
5 halogen, lower alkyl and lower alkylthio; pyridyl 

having lower alkylthio, lower alkoxy and lower 
alkyl; pyridyl having lower alkylthio, lower 
aikylsulfonyl and lower alkyl; pyridyl having two 
lower aikylsulfonyl and lower alkyl; or 
10 pyrimidinyl having two lower alkylthio and lower 

alkyl; and 
n is 1 . 



15 



6 . A compound of claim 5, wherein 
R 1 is a group of the formula : 



'-■-O 



20 



25 



(in which R^ is halopnenyl, and 
Y is -0-) , 

R 2 is cyclo (C 3 -C 7 ) alkyl, and 
R 3 is tri (lower alkyl) pyridyl; or 

pyridyl having two lower aikylsulfonyl and lower 
alkyl . 



30 



7. A compound of claim 4, wherein 
R* is a group of the formula : 






35 



(in which R^ is pyrazolyl and 
Y is bond) , 
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R 2 is phenyl (lower) alkyl, lower 

alkoxyphenyl (lower) alkyl, halophenyl (lower) alkyl, 
di (lower) alkylaminophenyl (lower) alkyl or 
cyclo (C 3 -C 7 ) alkyl, 

R 3 is pyrxdyl having two lower alkyithio and lower 
alkyl, pyridyl having halogen, lower alkyl and 
lower alkyithio; or pyrimidinyl having two lower 
alkyithio and lower alkyl; and 
n is 1 . 



8 . 



A 

Rl 



compound of claim 7, wherein 
is a group of the formula : 



15 



20 



25 



R *- Y -0- 

(in which R 4 i s pyrazolyl, and 
Y is bond) , 

R is phenyl (lower) alkyl, ana 

R 3 is pyridyl having two lower alkyithio and lower 
alkyl . 

9- A process for preparing a compound of the formula : 



30 



Rl -( CH 2 ) n -N-C-NH-R 3 



R< 



wherein 

R 1 is a group of the formula : 
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(in which 

R 4 is aryl which say have suitable 

substituent (s) ,• or heterocyclic group which 
may have suitable substituent (s) , and 

0 

!i 

Y is bond, lower alkyiene, -S-, - 0 -, -C-, =CK- , 
-CONK-, -N-CO-, (in which R 7 is lower 

^7 alkyl), 

-NHS 0 2 -, -SO9NH-, -SO2NHCO- or -C0NHS02 - '," 
or 

rhiazoiyl, imidazolyl, pyrazolyl, pyriayl, 
thienyl, furyl, isoxazolyl or chromanyi, each of 
which may have suitable substituent (s) ; 

R 2 is lower alkyl, lower alkoxy (lower) alkyl, 

cycloalkvl, ar (lower) alkyl which may have 
suitable substituent (s) , heterocyclic group or 
heterocyclic (lower) alkyl, 

R 3 is aryl which may have suitable substituent (s ) or 
heterocyclic group which may have suitable 
substituent (s) , and 
n is 0 or 1, 
or a salt thereof, 
which comprises 

(1) reacting a compound of the formula : 

R 1 - (CH? ) --NK 

" “ io 
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wherein R*, R 2 anc j n are gacn as defined .above, 
or a salt thereof with a compound of the formula : 

0=C=N-R 3 

R is as defined above, 

or a salt thereof to give a compound of the formula 



R 1 - (CH 2 ) n -N-C-NH-R 3 ' 



wherein R 1 , R 2 , R 3 and n are each as defined above, 
or a salt thereof, 
or 



(2) subjecting a compound of the formula : 



R - (CH 2 ) n -NH 



wherein R 1 , R 2 and n are each as defined above, 
or a salt thereof and a compound of the formula : 

h 2 n-r 3 

-3 

wherein R is as defined above, or a salt thereof to 
formation of ureido group to give a compound of the 
formula : 
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0 

R 1 - (CH 2 ) n -N-C-NH-R 3 



wherein R 1 , R 2 , R 3 and n are each as defined above, 
or a salt thereof. 



(3) subjecting a compound of the formula : 



15 



R 1 - (CH 2 ) 



O 

I' 3 

-N-C-NH-Rf 

l 2 

R 2 



20 



1 O 

wherein R , R and n are each as defined above, and 

R a is Pyridyl having two lower alkylthio and 
lower alkyl, 

or a salt thereof to oxidation reaction to give a 
compound of the formula : 



30 




n 



0 

II 

-N-C-NH-R 
I i 



3 

b 



wherein R 
R 



1 

3 

b 



2 

R and n are each as defined above, and 
is pyridyl having two lower alkylsulfonyl 
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10 



12 . 



15 



and lower alkyl; pyridyl having two 

lower alkylsulfinyi and lower alkyl; 

pyridyl having lower alkylsulfonyl, * 

lower alkylsulfinyi and lower alkyl- 
or a salt thereof. 7 ' 



or 



10 . 



^Pharmaceutical comprising a compound of 

a as an ac “ ve ultb 

Car- r lly 5CC6Ptable - sut,sc antialiy non-toxic 

car.ier or excipient. 

11 ’ A COI " POUnd ° f 1 for use as a medicament. 



20 



13 . 



hyTerchV" therSPeUtiC treatment and/or prevention of 
ypercholesterolemia, hyperlipidemia, atherosclerosis 
or diseases caused thereby which comprises 
administering an effective amount of a compound of 
c aim 1 to human beings or animals. 

Use of a compound of claim 1 for the manufacture of a 
medicament for treating and/or preventing 
hypercholesterolemia, hyperlipidemia, atherosclerosis 
diseases caused thereby in human beings or animals. 
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